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ADVERTISEMENT. 

The  scientific  publications  of  the  National  Museum  consist  of  two 
series — ^Proceedings  and  Bulletins. 

The  Proceedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original  papers 
based  on  the  collections  of  the  National  Museum,  setting  forth  newly 
acquired  facts  in  biology,  anthropology,  and  geology  derived  there- 
from, or  containing  descriptions  of  new  forms  and  revisions  of  limited 
groups.  A  volmne  is  issued  annually  or  oftener  for  distribution  to 
libraries  and  scientific  establishments,  and,  in  view  of  the  importance 
of  the  more  prompt  dissemination  of  new  facts,  a  limited  edition  of 
each  paper  is  printed  in  pamphlet  form  in  advance.  The  dates  at 
which  these  separate  papers  are  pubUshed  are  recorded  in  the  table 
of  contents  of  the  volimie. 

The  present  volume  is  the  fifty-first  of  this  series. 

The  Bulletin,  publication  of  which  was  b^un  in  1875,  is  a  series 
of  more  elaborate  papers,  issued  separately,  and,  like  the  Proceedings, 
based  chiefly  on  the  collections  of  the  National  Museum. 

A  quarto  form  of  the  Bulletin,  known  as  the  '^  Special  Bulletin,"  has 
been  adopted  in  a  few  instances  in  which  a  larger  page  was  deemed 
indispensable. 

Since  1902  the  volumes  of  the  series  known  as  "CJontributions  from 
the  National  Herbarium,"  and  containing  papers  relating  to  the 
botanical  collections  of  the  Museum,  have  been  pubhshed  as  Bulletins. 

Richard  Rathbun, 
Assistant  Secretary,  Smithsonian  Irtstitution,  in 

charge  of  the  United  States  National  Museum. 

Maboh  12,  1917. 
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Gilbert,  Charles  Henry,  and  Carl  L.  Hubbs.  Report 
on  the  Japanese  Macrouroid  fishes  coUeoted  by  the 
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a  synopsis  of  the  genera.    No.  2149.    October  28, 1916* ..  135-214 

New  genus:  8gualogadu». 

New  species:  Batkygadus  garretHy  Squahgadui  mod^fiaOuiy  Codo^ 

rhynchuB  produetuu,  Mcdacocephalm  nxpponentis,  lAonunu  danu^ 

L,  spinomu,  L.  eeUmuroptiSy  Cetonurtu  robtutui, 
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New  species:  Lsptomastix  trUongiJiasciatus,  ParecJUhrodryinus  con- 
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Eulophidae.    No.  2148.    October  28,  1916^ 126-133 
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1  Date  of  publication. 

Digitized  by  VjOOQIC 


TABLE  OF  COKTEKTS.  Vn 

^  Kkowlton,  F.  H.    a  Lower  Jurassic  flora  from  the  Upper 

Matanuska  Valley,  Alaska.    No.  2158.    December  16,         Page. 

1916* 451-460 

A  review  of  the  fossil  plants  in  the  United  States 

National  Museum  from  the  Florissant  Lake  beds  at 
Florissant,  Colorado,  with  descriptions  of  new  species  and 
list  of  type-specimens.    No.  2151.    November  24, 1916* . -  241-297 
New  genera:  Pdlaeopotamogeton,  FlorisganHa, 
New  species:  Polytridnanf    ficfriuantij     MvhUnbergia    floriaanH, 
Palaeopotamogeton  Jhrummti,  Juglam  magmfiea,  Myruica  eokh 
radeniitf    Popului    miero-tremtUoides,    Betula  deUoide$,  QuereuM 
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1916^ 525-526 
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1916 » _ 447-449 
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2160.    December  16,  1916^ 475-477 

New  species:  Piaidium  hannai. 

TowNSEND,  Charles  H.  T.  New  genera  and  species  of 
Muscoid  flies.    No.  2152.    October  28,  1916  * 299-323 

New  genera:  Tirmgia,  Hypopygiopaiay  Thereaiopaiay  Meaembriophyto, 
OreophytOf  Mekmopkyto,  Madremyia,  Airactoceropay  Eptdexiopaia, 
Miamvmigiay  Zoateropaia,  Muacinothelairay  Argyrothelairay  Dejeam- 
opalpuay  Oymnoeryeiay  Sturmiopaia,  Xanthoxonopaiay  Servilliopaiay 
Ugimeigeniaf  Eueyrtophloebay  Zizphyomyiay  Neophryxty  EuptU- 
opareiay  Kuvxmimyiay  Diatraeophaga,  Metopoaiayropa,  ChaeUmo- 
dexodea,  Formxcophania. 

New  species:  Trongia  viridiay  Hypopygiopaia  aplendena,  Thereaiopaia 
fioofum^  Meaenibriophyto  magellanay  Oreopkyto  ochreicomiay  Me- 
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DESCRIPTIONS  OF  NEW  LEPIDOPTERA   FROM  MEXICO. 


By  Habbisok  O.  DyaB| 
Chutodian  of  Lepidoptera,  UnUed  States  National  Musewm. 


This  is  the  fifth  paper  deecribing  new  speoieB  of  Lepidoptera  from 
Mexico.^  The  Museum  is  indebted,  as  before,  to  Messrs.  Roberto 
Milller  and  Wilfiam  Schaus  for  the  material,  ako  to  Mr.  B.  Preston 
Clark  for  many  fine  things  from  a  fresh  region,  and  for  one  species  to 
Mr.  W.  D.  Kearfott. 

The  present  paper  comprises  111  new  species,  3  new  subspecies,  7 
new  genera,  rdTerence  to  the  synonymy  of  one  previously  known 
species  and  one  synoptic  table. 

Superfamily  PAPIUONOIDEA* 

Family  RIODINIDAE. 
Geniis  CARIA  Httlnier. 

CABU  BABATTA*  M 


Wings  with  fulvous  ground  showing,  the  veins  smoky-lined;  basal, 
medial  and  terminal  areas  smoky,  making  the  ground  spotted;  five 
lines  of  black  spots  across  the  wing  between  the  veins,  the  fourth  row 
becoming  elongate,  the  fifth  submarginal  and  round;  a  few  leaden  blue 
scales  in  the  black  marks,  especially  on  the  discal  cross-vein  and 
fourth  row.  Hind  wing  similar,  witii  a  line  of  leaden  scales  margi- 
nally beyond  the  last  row  of  spots.  Beneath  dark  fulvous,  the  inner 
area  of  both  wings  fuscous;  black  spots  distinct  and  marked  with 
metallic  leaden,  the  basal  rows  somewhat  confused.  Expanse,  24 
mm. 

Type.— Ho.  18824,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico,  No- 
vember, 1913  (R.  Mflller). 

IPIDECLA,  new  geiiiis. 

In  SticheVs  Table.*'  SC  drei&stig;  SC  1  weit  vom  Zellende  ausge- 
hend,  mit  C  nicht  verbunden. 

iThe  fourth  p^Mr  is  In  tlM  Prooeedlncs  UnUad  States  National  Moaeiini,  No.  3045,  yoL  47, 1014,  pp. 
305-409,  whsrerelieraiioes  to  earlier  papeiB  are  given. 
flCtan.  IiM.,fa8C  UlA,  1910,  p.  14. 

Proceedings  U.  S.  National  Museum,  Vol.  51— No.  2139. 
86399«--Proc.N.M.  vol.61— 16 1  1 
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Fore  wing  with  vein  2  from  near  middle  of  cell;  3  and  4  approxi- 
mate at  lower  angle;  cell  closed;  5  from  middle  of  cross-vein;  6  at 
apex  of  cell;  7  and  8  absent;  9,  10,  11,  free  on  the  cell.  Hind  wing 
with  the  ceU  open;  5  from  the  middle  of  the  obsolete  cross-vein;  6 
and  7  from  the  apex  of  the  cell;  8  curved  at  base  widely  separate. 
Palpi  with  the  second  joint  oblique;  third  porrect,  lanceolate. 

Type  of  the  genus. — Ipideda  miadora,  new  species. 

IPmBCLA  MIADORA,  aew  ipedM. 

Above  gray-black,  the  basal  half  of  fore  wing  and  all  of  hind  wing 
washed  with  blue-gray.  Below  bluish  gray,  veins  of  hind  wing  black; 
a  patdi  at  costa,  base  of  hind  wing  and  smaller  one  or  fore  wing 
bright  orange.    Expanse,  22  mm. 

Type. — ^Female,  No.  18825,  U.S.N.M. ;  Sierra  de  Guerrero,  Mexico, 
July,  1913  (R.  Mailer). 

Family  LYCAENIDAE. 
Genus  THECLA  Fabridns. 

THBCLA  ABINDELA  SINDB,  mw  Nbapeetos. 

Fore  wing  black;  a  broad  metallic  greenish  blue  area  over  the  lower 
half  of  the  cell  to  inner  margin,  extending  outward  roxmdedly  to  near 
tomus.  Hind  wing  of  the  same  blue,  with  a  black  border,  broadest 
at  the  apex  and  running  along  the  inner  margin;  a  black  line  along 
the  lower  half  of  the  margin  with  long  scales  at  the  anal  angle;  tail  of 
vein  2  long,  white-tipped.  Beneath  dull  ash  gray,  slightly  brownish; 
on  fore  wing  a  single  band  from  costa  to  vein  2,  blackish,  white-edged 
without;  a  little  irregular;  on  hind  wing,  faint  dark  specks  subbasally 
above  cell;  outer  line  broken  into  segments,  that  between  veins  4-5 
outward,  between  2-3  much  outward,  but  continues  thence  to  the 
inner  margin,  in-angled  at  veins  1-2;  a  sub  terminal  silvery  powdered 
band;  a  black  spot  at  tomus  and  small  submarginal  red,  black-centered 
ocellus  between  veins  2-3 ;  a  marginal  black  and  white  line.  Expanse, 
34  mm. 

Type, — ^No.  19251,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico,  Decem- 
ber, 1910  (R.  Mtiller). 

THECLA  STNCELLUS  SIBBBAE^  ii«w  Nbapeetos. 

light  blue  above,  fore  wing  blackish  along  costa,  margin  and 
broadly  apically.  Hind  wing  with  the  veins  dark  and  the  margin 
very  narrowly  so;  black  submarginal  spots  between  veins  lc-2,  2-3; 
a  black  terminal  line;  tails  black  with  white  tips,  the  one  at  the  end 
of  vein  2  long.  Below  pale  gray;  fore  wing  with  slightly  oblique  line 
from  costa  to  vein  2,  gray  within,  whitish  without.  Hind  wing  with 
an  outer  irregular,  similarly  colored  Une,  the  segment  between  veins 
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3-4,  retracted,  forming  a  blunt  W  on  veins  lo  and  a  submarginal  gray 
line  with  whitish  shadings;  a  bluish  spot  at  anal  angle  preceded  by 
white  and  a  spot  between  veins  2-3.    Expanse,  29  mm. 

Type. — ^No.  19252,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico,  Jan- 
uary, 1913  (R.  MftUer). 

THECLA  8TVIX*  aew  ^pMlw. 

Fore  wing  black;  shaded  with  deep  blue  below  oell  nearly  to 
margin;  a  large  black  stigma  in  the  cell  with  a  fainter  area  of  raised 
scales  beyond  it  toward  costa.  Hind  wing  black  at  costa,  overspread 
with  bright  blue  below;  long  tail  at  vein  2  white-tipped;  an  area  of 
long  scales  at  anal  angle.  Below,  blackish  gray;  fore  wing  with  a 
white  band  from  costa  to  vein  2,  then  angled  inward  across  sub- 
median  space;  margin  washed  with  white  especially  on  costa  half. 
Hind  wing  with  a  central  white  band  that  becomes  expanded  and 
triplicate  across  the  end  of  the  cell,  curved  below  vein  2  and  dislocated 
twice,  but  not  forming  a  W.  Margin  broadly  shaded  with  whitish, 
relieving  small  dark  submarginal  dots  above;  a  red  spot  with  black 
pupil  between  veins  2  -3  rather  far  from  margin.  A  small  double  red 
spot  at  anal  angle;  a  marginal  black  line  relieved  by  white  at  anal 
angle.    Expanse,  27  mm. 

Typ^.— Male,  No.  19263,  U.S.N.M.;  Presidio,  Mexico,  December, 
1913  (R.  MaUer). 

THBCLA  MDniOLBS,  aew  ■pedM, 

Black,  inner  area  of  fore  wing  and  all  of  hind  wing  except  inner 
margin  dull  dark  blue.  Hind  wing  without  tails.  Below  bright 
green;  fore  wing  broadly  gray  along  the  inner  area.  Hind  wing  with 
an  outer  central  line,  black  within,  white  without,  broken  into 
irregular  curved  segments,  most  retracted  between  veins  3-4  and 
10-2;  a  very  faint  white  line  at  end  of  cell;  a  submarginal  red  spot 
between  veins  2-3  and  one  at  anal  angle,  each  preceded  by  a  black 
line,  that  at  anal  angle  with  some  white  also.    Expanse,  20  mm. 

Type. — No.  19254,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico,  July, 
1913  (R.  Mailer). 

Family  HESPERIIDAE. 

Gemis  EUDABfUS  Swainson. 

BUDABfUS  HTSTBB,  new  i 


Bronzy  brown;  fore  wing  with  yellow-hyaline  spots;  one  in  cell,  a 
large  one  between  veins  2-3,  both  square  and  indented,  a  small  one 
below  vein  2,  these  three  in  a  Ime;  asmall  one  between  veins  3-4  and 
a  costo-subapical  row  of  minute  confluent  dots.  Hind  wing  with 
short  rounded  anal  prolongation.  Below,  fore  wing  with  spots  re- 
peated, the  ground  diversified  with  pale  lilaceous  especially  submar- 
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ginally.  Hind  wing  with  a  somewhat  diffuse  white  line  from  costa  to 
above  anal  angle,  inclosing  near  its  outer  border  brown  spots  of  the 
ground,  also  between  veins  5-6  and  7-8.    Expanse,  40  mm. 

Type. — ^No.  19255,  U.S.N.M.;  Sierra  de  Guerr^x),  Mexico,  July, 
1913  (R.  Mtiller). 

Genus  THORTBES  Scodder. 

THOSTBBS  PAUClPUNCTAt  aew  ufdm. 

Brownish  black,  the  costal  fold  containing  pale  brownish  scales; 
white  dots  small,  punctiform;  one  in  cell,  one  above  vein  2  and 
costo-subapical  row  of  three.  Fringe  of  hind  wing  white  except  at 
apex.  Below,  hind  wing  dusted  with  gray  with  two  submacular 
darker  curved  bands,  stopping  at  anal  area.    Expanse,  38  mm. 

Type. — ^Male,  No.  19256,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico, 
July,  1913  (R.  MftUer). 

Geniis  AMMiYSCIBTES  Scodder. 

AMBLTSCntTBS  CATAHOBBfA,  aew 


Brown-black,  a  little  bronzy;  an  oblique  black  stigma  from  lower 
end  of  cell,  to  vein  1 ;  nine  small  yellowish  white  spots,  one  in  end  of 
cell,  one  above  vein  1,  above  vein  2,  between  veins  3-4,  two  farther 
out  beyond  end  of  cell  and  three  costo-subapical.  Hind  wing  with 
five  small  spots  in  a  curved  row  beyond  middle  and  a  faint  one  in 
end  of  cell;  fringe  whitish.  Below,  fore  wing  with  costa  yellow  for 
two-thirds,  center  of  wing  blackish,  the  rest  olivaceous  brownish. 
Hind  wing  olivaceous  brownish,  the  spots  repeated,  white,  and  some- 
what enlarged.    Expanse,  30  mm. 

Type. — ^Male,  No.  19257,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico, 
July,  1913  (R.  MuUer). 

Superfamily  SATURNOIDEA. 

Family  SATURNIIDAE. 
Geniu  HTLESIA  Hiibner. 

HTLBSIA  OBfEVA*  aew  i 


Thorax  dark  brownish,  abdomen  banded  with  ocher  tufts;  wings 
pinkish  gray;  fore  wing  with  two  lines,  brown,  bordered  with  pinkish 
inwardly,  straight,  the  outer  a  little  incurved;  discal  mark  a  dark 
brown,  somewhat  annular  shade;  subterminal  line  faint,  pale,  ex- 
cluded below  and  dentate  on  vein  2.  Hind  wing  with  discal  ocellus; 
dull  rosy  with  broad  black  ring,  thinner  on  the  inner  side;  an  outer 
straight  dark  brown  line;  a  submarginal  broad  gray  shade,  indented 
at  vein  2  and  submedian  fold.    Expanse,  48  mm. 

Type. — ^Male,  No.  19258,  U.S.N.M.;  Zacualpan,  Mexico,  January, 
1914  (R.  MftUer). 
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Superfamily  BOMBYCOIDEA. 

Family  SYNTOMIDAE. 
Gemu  CHROSTOSOHA  Httlmcr. 

CHB08T0SOMA  TABA8CBN8IS,  Mw  m^ii, 

Black;  a  crimsoii  spot  at  base  of  patagia  aiid  a  quadrate  one  f^ 
base  of  abdomen  dorsally.  Beneath,  pectus  and  base  of  \&f^  washed 
with  sordid  white;  venter  also  white,  the  terminal  segments  apically 
black.  Fore  wing  hyaline,  veins  and  margins  narrowly  black,  the 
apex  more  broadly  so.  Hind  wing  with  vein  3  from  2  near  margin, 
hyaline,  veins  black,  the  margin  suffused  with  black.  Expanse, 
22  mm. 

ryp€.— -Male,  No.  18826,  U.SJ^'JI.;  Teapa,  Tabasco,  Mexico,  Janu- 
ary, 1914  (R.  MOller). 

QeuoB  EBIPmOIDES  Kirby. 

KKlFUlOmBS  FASnniOSA,  aew  ■pedes. 

Near  traciipennia  Butler,  from  which  it  differs  in  having  no  white  at 
base  of  palpi;  a  white  subdorsal  spot  on  second  segment  of  abdomen 
above  the  sublateral  row,  and  white  streaks  along  the  anal  area  of 
hind  wing  below,  showing  less  distinctly  above;  no  red  on  back  of 
head  above,  but  lateral  patches  in  the  neck.  Slightly  smaller  than 
tta4:^'p€nn%8.    Expanse,  37  mm. 

Type.— Male,  No.  18827,  U.SJfl'.M,;  Juan  Vinas,  Costa  Rica, 
November,  1906  (W.  Schaus);  allotype,  female,  presidio,  Mexico, 
November,  1913  (R.  MOller);  paratype,  male,  Los  Amates,  Guate- 
mala, February  9,  1905. 

Fannly  LITHOSIIDAE. 
Genus  TALARA  Walker. 

TALARA  STNNBPHBLA,  Mw  1 


Fore  wing  gray-white,  a  clouded  black  patch  above  anal  angle; 
a  sUght  shading  subcostally.  Hind  wing  and  abdomen  blackish. 
Hind  wing  with  veins  3--4  stalked.    Elxpause,  14  mm. 

Type.— Male,  No.  18828,  U.SJ^'JI.;  Teapa,  Tabasco,  Mexico,  Sep- 
tember, 1913  (R.  MflUer). 

GRUdAt  new  genos. 

Fore  wing  with  vein  2  near  middle  of  cell,  3  from  its  end,  4-5 
stalked,  6  from  the  apex,  7-9  stalked,  10,  11  on  cell,  11  joining  12 
at  the  tip.  Hind  wing  with  vein  2  near  middle  of  cell,  3-4  stalked, 
5  absent,  &-7  stalked,  8  anastomosing  with  the  cell  at  basal  third. 
Palpi  short,  hairy,  not  reaching  beyond  the  tongue.  Male  antennae 
prismatically  biserrate,  ciliate. 
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Type  of  (he  germs. — Grucia  7rumachei4Uivda,  new  species. 
Near  OnamptowytMa  Hampson,  but  without  accessory  cell. 

QBIHaA  MONACHDGAUDA*  mw  m^ii, 

Dark  slaty  gray,  the  hind  wing  a  httle  paler;  anal  tuft  ocher. 
Expanse^  37  mm. 

Type.— Male,  No.  18829,  U.SJfl"^.;  Guerrero  Mill,  Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

Genua  CLEMENSIA  PadLard. 

GLEBfENSU  HOLOCERNA,  aew  ipedM, 

Brown,  a  dark  brown  patch  on  costa  before  apex;  lines  indicated 
by  ill-defined  brown  markings,  the  subterminal  the  most  distinct, 
pale,  and  forming  a  whitish  edge  to  the  costal  patch.  Hind  wing 
fuscus;  anal  tuft  gray.    Ekpanse,  13  mm. 

2V2>«.— Female,  No.  19269,  U.S.N.M.;  Teapa,  Tabasco,  Mexico, 
March,  1914  (R.  Mailer). 

Near  C.  cernUis  Druce,  but  browner,  the  costa  more  strongly  bent 
before  apex,  forming  a  slight  prominence. 

Family  ARCTIIDAE. 
Genua  HEMIHYALEA  Hampaon. 

HEBOHTALBA  NIMBIPICTA«  aew 


Thorax  brown;  abdomen  rosy  red  dorsally.  Fore  wing  shaded 
with  black,  in  the  male  soUdly,  except  three  dorsal  dull  clay-colored 
patches  on  costa  and  a  pink  dash  along  middle  of  inner  margin;  in 
the  female  the  bands  faintly  cross  the  wing  and  the  terminal  space 
is  reheved  by  dully  clay  color  at  its  inner  portion.  Hind  wing  rosy 
pink  with  gray  brown  along  costa  only.  Expanse  male,  59  mm.; 
female,  64  mm. 

Type. — Male,  allotype,  female.  No.  18830,  U.S.N.M.;  Guerrero 
Mill,  Hidalgo,  Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston 
Clark). 

HEMmTALEA  EUORNrTEOA*  new  i 


Thorax  brown;  abdomen  rosy  red  dorsaUy.  Fore  wing  pale 
buflf,  semihyaline  except  on  costa  and  margin;  foiu*  broad,  waved, 
smoky  black  bands,  more  or  less  interrupted  across  the  disk,  sub- 
basal,  inner,  median  and  outer;  a  mark  on  costa  and  inner  margin 
representing  subterminal  band,  leaving  a  wide  clear  subterminal 
space;  termen  broadly  brown,  with  inner  edge  dentate  on  the  veins. 
Hind  wing  hyaline,  margin  narrowly  gray,  inner  margin  broadly 
pink.    Expanse,  49-54  mm. 

Type.—Uele,  No.  18831,  U.SJT.M.;  Guerrero  Mill,  Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark); 
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paratype,  male,  No.  18831a,  U.S.NJi.;  Guerrero,  Mexico  (through 
J.  DoU). 
Nearest  to  H.  daraba  Druce. 

HKIflHTALBA  BHODA  Dnws. 

Phaegopterarhoda  Drugs,  Ann.  Mag.  Nat.  Hist.,  ser.  6,  vol.  3, 1894,  p.  173. 
Hemihyaleafiucescens  Rothschild,  Nov.  Zool.,  vol.  16, 1909,  p.  277. 

I  identify  this  form  by  the  descriptions  of  Druce  and  Hampson, 
smce  the  figure  in  the  Biologia  Centrali-Americana  (pi.  74,  fig.  17) 
is  apparently 'misleading  and  indistinguishable  from  daraba  Druce, 
except  for  the  brown  thorax,  which  varies.  True  rhoda  {^faseescens 
Rothschild)  is  distinguishable  from  daraha  by  being  gray-brown, 
without  any  pure  ocher,  which  appears  at  the  bases  of  the  wings  and 
in  the  bands  of  daraba^  even  of  the  more  hyaline  variations.  The 
determinations  in  the  collection  before  me  are  much  mixed. 

HEMraTALBA  BHODA  HmAU30NIS,  — w—tifiiriM. 

Differs  from  rhoda  in  having  the  pale  bands  slightly  marked  on 
both  costa  and  inner  margin,  faintly  traceable  across  wing.  In 
rTioda  the  bands  are  occasionally  marked  on  the  costa  but  not  on  the 
inner  margin. 

Typ^.— Male,    No.    18832,   U.S.N.M.;   Guerrero   Mill,    Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

G^ras  CAUDOTA  Dyar. 

CAUDOTA  CLASGANA,aew 


Similar  to  C.  dwina  Schaus;  smaller,  the  pale  markings  on  fore 
wing  forming  a  series  of  small  irr^ularly  connected  spots,  those  of 
subterminal  line  forming  spots  similar  to  the  other  lines,  not  diffused; 
wings  imiformly  darkened  over  the  spotted  groimd,  not  in  dark 
shades  beyond  the  lines  only  as  in  0^.  dwina.  Hind  wing  spotted, 
the  pale  groxmd  being  crossed  by  mesial,  outer  and  marginal  pale 
gray  bands,  dentate,  the  outer  two  sometimes  fused,  but  never  the 
even  border  of  dwma,  in  which  the  mesial  band  is  absent.  Expanse, 
47  mm. 

Type.—lAale,  No.  18833,  U.SJNfJI.;  Guerrero  Mill,  Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  dark). 

Named  in  honor  of  Mr.  Clark,  who  presented  this  and  much  other 
valuable  material  to  the  National  Museum. 

MANNINAt.new  gemu. 

Fore  wing  with  vein  2  before  the  middle  of  the  cell,  3  long  before 
the  end  of  the  cell,  4 — 5  from  the  end  of  the  cell,  6  shortly  stalked, 
9  from  10  anastomosing  with  8  to  form  an  accessory  cell,  11  on  the 
cell.    Hind  wing  with  vein  2  from  the  middle  of  the  cell,  3  before 
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the  end,  4-5  shortly  stalked,  6-7  stalked,  8  anastomosing  with  the 
cell  for  oyer  the  basal  third.    Palpi  reaching  the  front. 

Type  of  (he  genus. — Manmna  liagnoleuca,  new  species. 

Falls  with  Phryganopteryx  Saalmtiller  in  the  table,  but  the  palpi 
are  shorter  and  hairy  bdow,  while  vein  7  of  fore  wings  arises  beyond  9. 

MANNINA  HAG1MM.BUCA.  aewipedM. 

Head,  legs,  venter  of  abdomen  and  anal  tuft  dark  ocher;  tibiae 
and  tarsi  black.  Thorax  and  fore  wing  silvery  white;  a  black  costal 
edge  on  basal  third;  a  dot  on  vein  1  beyond  base;  a  row  of  dots  at 
outer  third  parallel  to  outer  margin,  on  the  veins,  heavy  toward  the 
inner  margin,  becoming  weaker  toward  costa.  Hind  wing  dull  white 
with  faint  discal  dot  by  transparency.  Below,  fore  wing  shaded  with 
blackish  except  costa  and  inner  margin;  hind  wing  with  discal  dot 
and  outer  gray  broken  band.    Expanse,  44  mm. 

Type.— Female,  No.  18834,  U.S.NJI.;  Guerrero  MMl,  Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

Gemis  TURUPTIANA  Walker. 

TUKVPTIANA  PANOBZT8,  m 


Creamy  white,  marked  with  black;  broad  stripe  on  collar,  patagia 
and  center  of  thorax ;  abdomen  gray  black.  Fore  wing  with  the  veins 
and  broad  bands  on  discal  and  submedian  folds  creamy  white,  the 
rest  black;  the  black  forms  a  band  on  costa,  broken  at  the  origin  of 
vein  8;  a  dash  in  upper  part  of  cell;  bands  between  veins  from  apex 
to  vein  2,  the  one  between  veins  6-6  broken;  a  wedge-shaped  spot 
below  the  cell;  a  streak  above  and  below  vein  1,  not  reaching  the 
base.  Hind  wing  creamy  white  with  a  few  faint  dark  specks  near  the 
margin.    Ebqpanse,  34  mm. 

Type.— Mole,  No.  18835,  U.S.NJI.;  Guerrero  Mill,  Hidalgo,  Mexico, 
9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  dark). 

METACRISIODES,  new  gemw. 

Characters  of  Metacrisia  Hampson,  but  head  and  thorax  with  much 
longer  hair;  vein  8  of  hind  wing  arising  before  middle  of  cell,  long  and 
distinct  and  attaining  costa;  a  high  tuft  of  hair  on  vertex  of  head. 

Type  of  (he  genua. — Metacrisiodea  pua,  new  species. 

BfKTAGSlBIODBS  PUA,  aewipedM. 

Antennae  lengthily  bipectinate,  testaceous;  thorax  and  abdomen 
soft  mouse-gray.  Fore  wing  mouse-gray,  but  in  obhque  light  with 
an  ocher  cast.  Hind  wing  darker  gray.  Below  as  hind  wing  above. 
Expanse,  45  mm. 

Type.— Male,  No.  18836,  U.S.NJI.;  Guerrero  Mill,  Hidalgo,  Mexico, 
9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 
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FamUy  NOCTUIDAE. 
Subfamily  Agrotinae. 

Gemw  AGROnS  OehsenlMiiiier. 

ACOMyRS  KOflOnJMDA*  mw  ( 


Rosy  brown;  fore  wing  with  terminal  space  broad^  contrastingly 
plain;  basal  and  median  spaces  filled  with  marks;  subbasal  half  line 
double,  black,  dentate  on  subcostal;  a  black  half  ring  in  cell;  inner 
line  of  four  black  cusps,  preceded  by  a  straight  line  and  another  seg- 
ment before  that  below  cell;  daviform  full,  orbicular  large,  a  httle 
obUquo,  reniform  large,  a  httle  pointed  inward  on  median  vein,  all 
three  marks  black-ringed  and  concentrically  rosy  brown  within; 
outer  line  black,  excurved  over  cell,  denticulate  on  the  veins,  with  a 
distant  inner  rosy  brown  duphcation  and  followed  outwardly  by 
whitish,  then  a  purple  shade;  a  deep  red  patch  on  costa,  not  reaching 
apex;  a  narrow  terminal  brown  band,  ^nd  wing  pale  grayish  straw- 
color,  dull  rosy  on  margin.    Expanse,  40  mm. 

Type.— Female,  No.  18837,  U.SJ^'.M.;  Guerrero  Mill,  Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

Alhed  to  Agroiis  oblata  Morrison. 

Gtniui  EUXOA  Hiitaer. 

BDXOA  TBTRATOPIS»  Mw  liedM, 

Male  antennae  minutely  cihate.  Fore  wing  lilaceous  gray,  over- 
spread with  black  in  basal  space,  beyond  inner  line  and  in  cell  be- 
tween the  stigmata  and  in  terminal  space ;  costa  broadly  pale  on  basal 
half;  stigmata  large,  full,  pale;  inner  line  pale,  toothed  on  subcostal, 
outbent  below  vein  1,  followed  by  the  black,  nearly  filled  claviform; 
orbicular  indistinctly  open  to  the  pale  costa;  outer  Une  angled  on 
subcostal,  strongly  outbent,  then  regularly  curved,  double,  the  inner 
segment  throwing  dentations  along  the  veins  across  the  outer  seg- 
ment; subterminal  line  forming  a  dark  triangle  on  costa,  waved, 
dark;  terminal  space  dark  except  at  apex.  Hind  wing  pale  fuscous, 
veins  and  discal  mark  darker.    Expanse,  37  mm. 

Type.— Male,  No.  18838,  U.SJ^'Jf.;  Guerrero  Mill,  Hidalgo  Mexico 
9,000  feet  (Mann  and  Skewes,  through  B.  Preston  Oiark). 

Geniu  EPISIUA  Htibner. 

mtSOGRABOfA*  M 


Reddish  gray  with  olivaceous  cast;  collar  black  on  posterior  half. 
Fore  wing  with  the  lines  broad,  pale,  defined  by  faint  darker  edges, 
straight,  the  outer  gently  excurved  above;  costa,  inner  margin, 
fringe,  a  streak  on  submedian  fold,  dash  in  base  of  cell  and  centers 
of  orbicular  and  reniform  dull  fiery  orange;  a  square  black  spot 
between  the  stigmata  is  the  only  conspicuous  mark;  subterminal 
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line  brown,  macular.    Hind  wing  tinged  with  fuscous,  disk  pale, 
fringe  touched  with  dull  fiery  orange.    Expanse,  44  mm. 

Type.— Female,  No.   18839,  U.S.N.M.;  Guerrero  Mill,  Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

Genus  TBICHOBTHOSIA  Gfote. 

TBICHORTHOSU  ASBLBNOGSAPTA,  Mw 


C!osta  clayey  grayish;  a  stripe  of  the  same  color  below  the  cell, 
running  out  to  subtermen  along  vein  2  and  joining  the  costal  stripe 
beyond  ceU;  a  velvety  black  wedge-shaped  mark  filling  cell  except 
at  base;  a  short  basal  dash;  a  stripe  along  submedian  fold  beyond 
base  to  subtermen;  a  patch  before  subterminal  line,  with  dentations 
along  the  median  nervules;  subterminal  line  straight,  pale,  foUowed 
by  brown;  termen  slate  gray  with  smaU  black  dots;  fringe  and  inner 
margin  purple  gray.  Hind  wing  fuscous,  with  dark  discal  point;  ter- 
men narrowly  dark;  fringe  paler.    Ekpanse,  30  mm. 

Typ^.— Female,  No.  18840,  U.S.N.M.;  Guerrero  Mill,  Hidalgo  Mex- 
ico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

TBICHORTHOSU  CLABCANA,  aew  ■pedes. 

Ocherous  gray;  veins,  especially  the  median,  streaked  with  dark 
smoky;  a  dot  for  orbicular;  reniform  a  white  dot  at  origin  of  veins 
3-6,  partly  sxuToxmded  by  black;  subterminal  line  straight,  white, 
preceded  by  smoky;  terminal  space  very  narrow,  with  minute  black 
dots.  Hind  wing  fuscous  with  dark  discal  dot  and  pale  line  in  base 
of  fringe.    Expanse,  30  mm. 

Type.—Uele,  No.  18841,  U.S.N.M.;  Guerrero  Mill,  Hidalgo,  Mex- 
ico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

Named  in  honor  of  Mr.  B.  Preston  dark,  the  donor. 

Subfamily  Cuculliinae. 
Geniis  EUMICHTIS  HUbner. 

BDlflGHnS  CHIX>B081ICTA«  ac 


Dark  purplish  gray,  coUar  and  spots  on  patagia  and  metathorax 
green.  Fore  wing  with  many  green  spots  and  black  patches;  basal 
space  with  a  green  line  and  spot;  inner  line  fine,  black,  coarsely 
waved,  followed  by  a  black  patch  below  cell;  cell  with  alternating 
green  and  black,  the  stigmata  large,  green,  but  diffused  and  without 
bordering  lines;  outer  line  black,  excluded  above,  finely  dentate,  fol- 
lowed by  some  green;  subterminal  line  blotched,  forming  a  patch 
above  tomus,  with  an  oblique  green  line  within  it;  terminal  dots 
black.  Hind  wing  whitish  at  base,  with  dark  veins  and  discal  spot; 
an  outer  wavy  dark  line,  beyond  which  the  margin  is  blackish.  Ex- 
panse, 36  mm. 
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Type.— Male,  No.  18842,  U.S.N.M.;  Guerrero  Mill,  Hidalgo,  Mexico, 
9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

Gemui  BRYOMIMA  Standioger. 

BETOimiA  CONTINBNTIQ»  aew  i 


Fore  wing  red-brown,  lighter,  more  ocherous  on  the  inner  half; 
lines  black,  slender;  inner  line  strongly  dentate-angled,  a  tooth  above 
margin  joined  by  a  bar  to  outer  line,  a  tooth  on  submedian  fold,  nar- 
rowly reaching  outer  line,  lost  in  cell,  a  mark  on  costa;  veins  black 
lines;  outer  line  regularly  finely  dentate,  ciu^ed;  the  black  vein  lines 
stop  just  before  the  margin;  a  row  of  pale  dots  in  base  of  fringe; 
reniform  a  white  blotch  on  each  side  of  the  black  discal  cross  vein. 
Hind  wing  whitish,  veins  dark;  a  discal  spot  and  faint  outer  line; 
termen  narrowly  fuscous.    Expanse,  29  mm. 

Type. — ^Male,  No.  18843,  U.S.NJyf.;  Zacualpan,  Mexico,  August, 
191^  (R.  Mailer). 

Resembles  Amicma  continens  Henry  Ekiwards. 

BBTOMHIA  OZIPHONA,  mw  ■pedes. 

Dark  reddish  brown,  shaded  with  blackish;  basal  space  dark;  inner 
line  obscured;  reniform  white,  narrow,  with  slender  black  central 
line;  outer  line  black,  angled  on  vein  4;  termen  broadly  brown,  with- 
out subterminal  line.  Hind  wing  dark  fuscous,  paler  over  the  disk; 
discal  mark,  veins,  and  terminal  line  darker.    Expanse,  29  mm. 

Type.— Female,  No.  18844,  U.S.N.M.;  Guerrero  Mill,  Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

Subfamily  Hadeninae. 
Genus  MISEUA  Htfbiier. 

MlHKIilA  DIBfA.  aew  mftdm. 

Fore  wing  dark  lilacine  gray,  almost  blackish;  lines  converging 
below,  making  the  median  space  narrow,  black-fiUed  to  submedian; 
a  basal  black  bar  to  one-third  of  wing  and  a  short  one  on  submedian 
beyond  outer  line;  orbicular  and  reniform  large,  pale,  double-ringed 
but  not  contrasted;  lines  slender,  black,  the  inner  oblique,  the  outer 
excurved  above;  a  dark  triangular  shade  on  costa  beyond  outer  line; 
subterminal  line  obsolete.  Hind  wing  white,  stained  with  fuscous 
on  apex  and  veins,  especially  on  vein  2  outwardly.    Expanse,  25  mm. 

Type. — ^Male,  No.  19260,  U.S.N3i.;  Zacualpan,  Mexico,  March, 
1914  (R.  Mttller). 
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Genus  HYDBC^OODES  Hampflon. 

HTDSOBdODBB  PBXINEUJkt  m 


Male  antennae  bipectinate.  Fore  wing  dark  brown,  showing  red  in 
the  stigmata  and  sub  terminal  space;  lines  dark  brown;  subbasal 
cmred;  inner  bent  subcostaUy  and  on  median  vein,  but  nearly 
straight,  cutting  the  large,  red,  oval  claviform  in  two;  orbicular  cir- 
cular, red,  brown-edged;  mesial  line  strongly  excurved,  angled  on 
vein  3  below  reniform;  reniform  red,  four  white  dots  within,  the  first 
at  the  inner  lower  angle  and  a  faint  one  at  inner  upper  angle;  outer 
line  far  out,  excurved,  denticidate,  closely  followed  by  the  similar 
sub  terminal,  the  space  below  red,  divided  into  spots  by  the  veins; 
veins  narrowly  black,  as  is  terminal  line.  Hind  wing  dark  fusccus. 
Expanse,  29  mm. 

Type. — ^Male,  No.  18845,  U.S.NJtf.;  Zacualpan,  Mexico,  August, 
1913  (R.  MttUer). 

Near  H.  pexa  Schaus,  but  smaller,  the  male  genitalia  less  prominent 
and  small,  the  reddish  spots  in  subterminal  space  narrower. 

HYDKOEdODES  SUXIS,  imw  spedM. 

Male  antennae  bipectinate.  Dark  brown,  without  red  tint  in  the 
stigmata;  subbasal  line  curved;  inner  line  bent  at  right  angles  on 
median  vein;  claviform  and  round  orbicular  slightly  pale;  median 
line  bent  at  reniform;  reniform  with  a  white  semicircular  spot  and 
two  dots  on  lower  side;  outer  line  excurved,  denticulate  on  the  veins; 
subterminal  space  broad,  slightly  pale;  subterminal  line  broadly 
irregular,  bent  in  at  veins  2  and  5.  Hind  wing  dark  fuscous;  abdo- 
men blackish  dorsally,  anal  segment  dull  ocherous.    Expanse,  28  mm. 

Type. — ^Male,  No.  18846,  U.S.N.M.;  Zacualpan,  Mexico,  September 

1913  (R.  MtiUer). 

HTDROECIODES  CIBRAMELA,  new  liedM. 

Fore  wing  reddish  ocher,  the  outer  half  suffused  with  purplish;  lines 
slender,  the  inner  of  three  arcs,  the  outer  lost  in  the  purple  shading; 
orbicular  round,  distinct,  clear  reddish;  reniform  quadrate,  clear 
reddish,  with  five  little  white  dots  on  the  outer  border  and  one  in  the 
lower  inner  angle;  some  reddish  flecks  along  costa  and  three  minute 
white  specks  toward  apex;  subterminal  line  showing  reddish  on  upper 
half.  Hind  wing  dark  fuscous,  veins  darker;  costal  half  faintly 
reddish.    Expanse,  30  mm. 

Type. — ^Male,  No.  19261,  U.S.N.M.;  Zacualpan,  Mexico,  January, 

1914  (R.  Mtiller). 
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GeMU  EBIOPT6A  Gnen^ 

EBIOPTGA  KHODCmOBIA.  Mw 


Fore  wing  lilaceous,  shaded  with  blackish  in  broad,  ill-delBned 
bands  between  the  lines;  lines  brown,  slender,  single;  subbasal 
curved;  inner  far  out,  outwardly  oblique,  a  little  excurved  in  its 
central  third;  outer  line  far  in,  excurved  over  the  reniform,  the 
lower  segment  straight;  orbicular  and  reniform  of  the  ground  color, 
outlined  in  brown,  the  reniform  with  a  black  patch  in  the  lower 
half;  subterminal  line  smooth,  slightly  curved,  less  so  than  the 
margin,  brown,  followed  by  a  narrow  but  distinct  pink  area,  the 
most  conspicuous  marking  on  the  wing;  fringe  dark.  Hind  wing 
Uacki^  fuscous,  the  fringe  pinkish.    Expanse,  26  mm. 

Type. — ^Female,  No.  18847,  U.S.NJtf.;  Zacualpan,  Mexico,  Octo- 
ber, 1913  (R-  Muller). 

BRIOPTGA  DBSIOTA,  Mw  apedM. 

Dark  blackish  purple;  a  dash  in  base  of  cell,  outlines  of  orbicular 
and  reniform  and  terminal  space  dull  bronze;  lines  blackish,  obscure; 
inner  line  of  three  arcs,  outwardly  oblique,  single;  outer  line  incurved 
above,  dentate  on  the  veins,  obscurdy  doubled;  orbicular  round, 
reniform  kidney-shaped,  with  a  faint  mesial  shade  below  it.  Hind 
wing  fuscous  brown,  pale  on  the  disk;  veins  and  small  discal  spot 
darker.    Expanse,  36  mm. 

rype.— Female,  No.  18848,  U.S.NJM.;  Gu«rrero  Mill,  Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

Allied  to  E.  crista  Walker,  the  male  with  the  same  large  anal  tuft. 


BUOPTQA  TSBOTA,  Mw  i 

Blackish  lilaceous;  outlines  of  orbicular  and  reniform  and  ter- 
minal space  dull  bronze;  lines  black,  clearly  ¥nritten;  inner  of  three 
coarse  arcs,  joining  a  linear  claviform;  outer  strongly  dentate; 
orbicular  round,  reniform  kidney-shaped,  outlined  in  black;  sub- 
terminal  line  of  small  sagitate  marks,  excurved  subcostally  and  more 
slightly  at  discal  area.  Hind  wing  dark  fuscous,  disk  pale.  A  large 
bushy  anal  tuft,  as  in  £.  crista  Walker.    Ebcpanse,  42  mm. 

Type.— Male,  No.  18849,  U.S.N.M.;  Guerrero  Mill,  Hidalgo,  Mexico, 
9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

ERIOPTGA  COMPLEZENS,  aew  apedM. 

Male  without  marked  secondary  sexual  structures.  Lilaceous 
reddish  brown,  the  lines  pale,  clayey;  orbicular  a  little  oblique, 
reniform  large,  both  dark-filled  in  pale  rings;  a  reddish  shade  through 
the  cell  and  on  costa  beyond  outer  line;  lines  simple,  the  outer 
pointed  subcostally;  a  double  row  of  dots  beyond  the  outer  line  on 
veins  1-^;  subterminal  line  pale,  with  a  marked  subcostal  angle, 
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else  straight;  terminal  space  darkened,  with  a  row  of  black  terminal 
dots  edged  with  lighter  within;  fringe  dark  reddish;  general  aspect 
of  markings  powdery  and  diversified.  Hind  wing  blackish  pow- 
dered, with  a  slight  warm  brown  tint;  fringe  more  reddish.  Anal 
tuft  li^t.    Expanse,  31  mm. 

Type.—MBle,  No.  18860,  U.S.NJ4.;  Guerrero  Mill,  Hidalgo,  Mexico, 
9,000  feet  (Mann  and  Skewes,  gift  of  B.  Peston  Clark). 

ESIOPTGA  BEA.  new  ■perfee. 

Male  without  marked  secondary  sexual  characters.  Pinkish 
brown,  powdered  with  blackish;  lines  obscure;  a  dark  shade  near 
base,  through  center  of  wing  and  terminally;  orbicular  round,  pale; 
reniform  dark-filled,  reddish  above,  blackish  below,  pale-edged; 
inner  line  marked  by  some  black  dots;  outer  line  only  slightly  ex- 
curved,  marked  by  black  dots  outwardly;  subterminal  line  pale, 
smooth,  bent  in  a  little  at  veins  4-5  and  slightly  so  subcostally. 
Hind  wing  pale  fuscous,  darker  outwardly  and  on  veins;  fringe 
pale.    Expanse,  27  nun. 

Type.— Male,  No.  18861,  U.S.N.M.;  Guerrero  Mill,  Hidalgo,  Mexico, 
9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

ERIOPTGA  SnfPLEX,  new  ipeBlM. 

Warm  purplish,  powdery,  the  costa  light  reddish;  stigmata  and 
terminal  space  dark;  lines  faint,  pale,  simple,  the  outer  excurved 
above;  reniform  moderate;  orbicular  small,  dark,  pale  edged; 
subterminal  line  pale,  conspicuous,  smooth,  evenly  and  regularly 
curved,  parallel  to  the  exterior  margin.  Hind  wing  dark  fuscous; 
discal  dot  a  little  darker.    Expanse,  28  mm. 

Typ^.— Female,  No.  18862,  U.S.N.M.;  Guerrero  Mill,  Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

ESIOPTGA  RUBIFER,  new  ■pedes. 

Male  without^  secondary  sexual  characters.  light  pinkish,  clear, 
with  little  irroration;  claviform,  orbicular  and  reniform  covered 
by  large  rust-red  stains;  inner  line  black,  double,  broken,  and 
powdery,  forming  two  dots  on  vein  1;  outer  line  broken,  visible 
only  bdow,  followed  by  two  series  of  black  dots  on  the  veins;  sub- 
terminal  line  regular  and  even,  parallel  to  the  margin,  fiery  reddish, 
edged  with  brown;  terminal  space  brown-shaded;  terminal  dots 
and  fringe  dark,  the  dots  preceded  by  red  cusps  that  form  a  dentate 
Une.  Hind  wing  blackish  fuscous,  veins  and  discal  dot  darker; 
ringe  purple.    Expanse,  30  mm. 

ryp€.— Male,  No.  18863,  U.S.NJ4.;  Guerrero  Mill,  Hidalgo,  Mexico, 
9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 
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BUOPTGA  UBIBBIFBB,  bcw 

Male  without  secondary  sexual  characters.  Apex  of  fore  wmg 
square,  light  ocherous;  a  broad  brown-black  shade  below  cell  from 
near  base  to  subterminal  line,  spreading  up  nearly  to  costa  beyond 
cell,  coyering  reniform;  a  narrow  similar  shade  on  termen;  lines 
and  spots  obsolete  except  a  row  of  dots  on  costa  and  the  outer  line 
of  reniform,  which  is  dark-filled  and  cut  across  by  a  pale  ray;  cell 
pale,  with  obUque  boimdary  of  the  dark  shade  cutting  across  its 
end.  Hind  wing  pale  on  costa;  rest  of  wing  overspread  with  dark 
fuscous;  discal  dot  blackish.    Expanse,  30  mm. 

2V2^-— ^Male,  No.  18854,  U.S.N JM.;  Guerrero  Mill,  Hidalgo,  Mexico, 
9,000  feet  (Mann  and  Skewes,  gift  of  B.  Freston  Clark). 

ERH^TGA  MIUO,  new  apedM. 

light  clayey  grayish,  shaded  with  blackish  along  costa,  median 
shade  and  terminal  space;  lines  blackish,  the  inner  of  three  arcs; 
outer  line  dentate,  the  tips  of  dentations  forming  dots  and  obscurely 
doubled;  orbicular  lost;  reniform  black-filled,  pale  ringed,  the  ring 
on  the  upper  half  only  and  emphasized  as  light  dots  on  discal  fold; 
subterminal  line  faint,  pale,  irregular,  near  the  margin;  costa  black- 
spotted,  with  three  light  dashes  toward  apex.  Hind  wing  pale, 
apex,  veins  and  terminal  line  fuscoxis;  fringe  pale.    Elxpanse,  32  mm. 

ryjHj.— Male,  No.  18855,  U.S.N.M.;  Guerrero  Mill,  Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

ESIOPTGA  NIfflO,  new  ■peaJM. 

Clayey  grayish,  much  overspread  with  blackish;  costa  to  sub- 
termen  and  over  cell  blackish;  inner  line  of  three  slight  arcs,  pale, 
bladi-edged;  orbicular  roimd,  pale  with  black  edge  and  slight  dark 
center;  reniform  moderate,  pale  and  black  ringed,  black-filled,  the  lower 
edge  open,  with  a  white  dot  on  each  side  above  discal  vein;  outer 
line  pale  with  a  black  edge,  dentate  on  the  veins  and  obscurely 
dotted  black  and  white,  incurved  above  reniform  and  sharply  bent  on 
costa;  three  pale  dots  on  costa  subapically;  subterminal  line  pale, 
narrow,  preceded  by  black  cimeiform  shades,  large  at  veins  4-5,  in- 
cised subapically,  leaving  a  pale  apical  patch;  termen  blackish  with 
pale  dots  in  fringe.  Hind  wing  dark  fuscous;  discal  dot  dark;  fringe 
pale.    Expanse,  27  mm. 

Typ^.— Female,  No.  18856,  U.S.N.M.;  Guerrero  Mill,  Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

BBIOPVGA  RATBLIJSIA,  Mw  ■pedw. 

Dark  gray,  faintly  violaceous;  a  broad  median  black  shade  runs 
into  the  reniform,  which  is  solidly  black-filled,  then  angled  slightly 
on  submedian  fold;  black  shades  following  the  subterminal  line 
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subcostally  and  betweem  veins  2-4;  basal  space  marked  with  black; 
ordinary  lines  slender,  black,  dentate,  obscure,  the  outer  followed 
by  white  points  on  the  veins,  angled  at  subcostal  and  moderately 
drawn  in;  subterminal  line  vague,  irregular;  orbicular  fragmentary, 
obscure.    Hind  wing  dark  fuscoxis.    Expanse,  29  mm. 

Type.—Femeley  No.  19262,  U.S.N.M.;  Zacualpan,  Mexico,  May, 
1914  (R.  Mailer). 

Genus  NEPHEUSTIS  Hampmrn. 

NEPHEUSnS  COMAE,  new  ( 


Fore  wing  dark  brown,  nearly  black;  median  space  black-filled 
between  the  lines  and  stigmata,  but  not  contrasted  on  .account  of 
the  general  dark  color;  lines  double,  slightly  violaceous  fiOUed,  oblique, 
approximated  on  inner  margin,  the  outer  curved  over  reniform  and 
slightly  dentate;  orbicluar  and  reniform  large,  similar,  slightly 
violaceous,  the  reniform  with  a  white  speck  outwardly;  subterminal 
line  faint,  irregular.  Hind  wing  fuscoxis,  paler  at  base;  a  discal 
spot  and  curved  mesial  line.    Expanse,  26  nmi. 

Type. — ^Male,  No.  18867,  U.S.N.M.;  Zacualpan,  Mexico,  August, 
1910  (R.  MttUer). 

Subfamily  Acronyctinae. 

Genus  HOMOLAGOA  Barnes  and  McDnnnooglu 

HOMOLAGOA  TBITOGBABfBfA.  Mw^pedMi 

White,  palpi  black;  abdomen  broadly  banded  with  black  dorsally. 
Fore  wing  with  a  black  dot  near  base  of  costa,  inner  row  of  three, 
mesial  row  of  three  above  median  vein,  followed  by  a  line  from  vein 
2  to  inner  margin.  Hind  wing  lightly  dusted  with  black  outwardly 
and  a  faint  mesial  line.  Below,  fore  wing  heavily  dusted  with 
black  except  along  inner  margin.  Hind  wing  white  with  large  black 
discal  spot,  mark  on  outer  third  of  costa  and  slight  dusting  out- 
wardly.   Expanse,  24  mm. 

Type. — Male,  No.  18858,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico, 
July,  1913  (R.  MttUer). 

Nearly  allied  to  H.  grvtdliformis  Barnes  and  McDunnough.^ 
Barnes  and  McDimnough  place  the  genus  in  the  Erastriinae,  but 
I  have  preferred  the  Acronyctinae  on  general  habitus,  especially 
as  some  of  the  species  of  Antaplaga  show  vein  5  of  hind  wing  about 
as  well  developed  as  in  Homolagoa  and  in  much  the  same  position. 

t  Can.  Ent.,  toL  44, 1912,  p.  92. 
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GeBM  ACHATTA  HQbMr. 

ACHATU  DOOMATICA,  mw  ■pedw. 

Wann  brown,  the  base,  except  center  of  base  to  renifonn,  and 
outer  line  shaded  with  blackish;  a  quadrate  black  patch  on  costa 
beyond  outer  line;  a  thick  black  dash  on  submedian  fold  from 
outer  line  to  margin;  inner  line  curved,  arcuate  below  vein  1;  davi- 
form  black-outlined;  orbicular  oblique,  rather  large,  of  the  ground 
color  with  black  rim;  reniform  pale,  large,  dissolved  in  a  pale  area, 
a  lunate  black  patch  within;  outer  line  excurved  above,  sharply 
dentate,  obscurely  double;  subterminal  line  lost  except  for  a  trace; 
slight  terminal  black  streaks  between  the  veins,  especially  at  veins 
3-4.  Hind  wing  pale  at  base,  fuscous  outwardly  with  faint  discal 
dot  and  outer  line.    Expanse,  38  mm. 

ri/p€.— Female,  No.  18869,  U.S.N.M.;  Guerrero  Mill,  ffidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

Allied  to  A.  lacruma  Schaus. 

CHALCAMISTIS»  new  gems. 

Proboscis  aborted,  small;  palpi  obliquely  porrect,  the  second 
joint  with  dense  hair  below,  spreading  hair  above;  front  smooth; 
eyes  large,  round;  thorax  clothed  with  hair-like  scales,  the  pro-  and 
metathorax  with  spreading  crests,  patagia  crested;  abdomen  with 
dorsal  crest  at  base  only.  Fore  wing  with  areole  present;  hind 
wing  with  vein  5  slightly  below  middle  of  discocellulars,  only  a  little 
weakened.    Male  antennae  simple. 

Type  of  ike  germs, — Chalcamistis  a/utojiusiay  new  species. 


CHALCAMISnS  AIJTOPLIISIA,  mw  ( 

Fore  wing  purple-brown,  light  purplish  in  a  band  beyond  outer 
line;  median  space  bright  bronze,  irrorate  with  dark;  lines  slender, 
brown,  single,  approaching  each  other  on  inner  margin,  the  inner 
angled  centrally,  die  outer  slightly  fluxuous;  subterminal  line  angled, 
brown,  fine,  inconspicuous;  orbicular  and  r^iiform  bright  bronzy, 
the  latter  followed  by  a  black  doud.  Hind  wing  lustrous  fuscous^ 
slightly  bronzy.    Expanse,  28  mm. 

Type. — ^Male,  No.  18860,  U.S.N.M.;  2^ualpan,  Mexico,  August, 
1913  (R.  Mftller), 

Subfamily  Erastriinae. 

GemoB  CERATHOSIA  Smith. 

CBRA1B08IA  (7)  OPIS1HOCHRA*  i 


Fore  wing  light  rosy  gray;  a  brown-gray  outer  shade-band,  pro- 
duced in  two  blunt  teeth  opposite  cell.  Hind  wing  orange  ocher. 
Expanse,  11  mm. 
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Type. — ^Female,  No.  19263,  U.S.N .M.;  Tehuacan,  Mexico,  Sep- 
tember, 1913  (R.  MttUer). 

The  forelegs  are  missing  in  the  specunen,  so  that  the  generic 
reference  is  tentative. 

Genus  ABAEOPTERA  Hampmn. 

ABAEOPTBRA  VILHELBflNA,  new  species. 

Both  wings  with  two  marginal  excavations;  white,  fore  wing  with 
very  faint,  slender,  inner,  median  and  outer  lines,  shown  by  black 
dots  on  costa;  a  black  discal  dot;  sub  terminal  shade  blackish,  broad, 
interrupted  subapicaUy  and  at  vein  6;  a  row  of  black  dots  on  costa 
toward  apex;  a  terminal  black  line  in  the  marginal  excavations. 
Hind  wing  with  similar  markings,  but  much  reduced;  small  discal 
dot,  faint  half  line  on  inner  margin,  subterminal  brown  shade  and 
short  black  line  next  anal  angle.    Expanse,  11  mm. 

Typ^.— Female,  No.  19264,  U.S.N.M.;  Teapa,  Tabasco,  Mexico, 
February,  1914  (R.  Mttller). 

Genus  COBUBATHA  Walker. 
COBUBATHA  IPILLA,  new  spedee. 

Smooth  gray;  median  band  broad,  dark  brown,  edged  with  a  white 
line;  inner  line  erect,  outer  a  little  oblique  above  and  angled  slightly 
on  submedian  fold;  a  gray  shade  beyond  outer  line;  discal  dot  small, 
black,  just  beyond  the  outer  line;  subterminal  line  blackish,  irregu- 
larly wavy,  indentate  subcostally  and  discally  and  angled  on  sub- 
median  fold.    Hind  wing  pale  fuscous.    Expanse,  16  mm. 

Type. — ^Female,  No.  19265,  U.S.N.M.;  Cuemavaca,  Mexico,  May, 
1914  (R.  Muller). 

Near  O.  hippotes  Druce,  but  with  a  distinct  subterminal  line. 

COBUBATHA  MUNNA,  new  opedee. 

Fore  wing  with  the  basal  half  whitiah  gray,  outer  half  silver  gray; 
in  the  light  basal  part  three  gray  shades  start  on  the  costa,  and  there 
is  a  brown  band  from  inner  margin  to  median  vein,  close  to  and  par- 
allel with  the  black  line  limiting  the  basal  pale  area;  this  line  slender, 
black,  dislocated  where  it  crosses  the  position  of  the  obsolete  orbicular, 
angled  on  submedian  and  oblique  below;  in  the  dark  outer  part  a 
slender,  black  outer  line  is  strongly  produced  over  cell,  inclosing 
traces  of  the  reniform;  subterminal  line  faint,  dark,  waved,  with  a 
dark  shade  and  black  patches  next  costa.  Hind  wing  pale,  darker  on 
margin.    Expanse,  15  mm. 

Type.—Uele,  No.  19266,  U.S.N.M.;  Teapa,  Tabasco,  Mexico, 
March,  1914  (R.  Muller). 

Close  to  0.  damozda  Dyar. 
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Subfamily  MOBfiNAE. 
GeniiB  CHARADRA  Walker. 

CHABADRA  PATAFEZ.  mw  ■pecfaw. 

Fore  wing  rather  more  pointed  than  in  C.  pata  Druce,  costa 
straighter.  Dark,  with  glaucous  tint,  especially  in  the  lighter  areas 
below  orbicular  and  reniform  and  beyond  subterminal  line;  inner  line 
black,  single,  dentate  on  subcostal  and  submedian;  orbicular  black- 
ringed,  with  concentric  brown  inner  ring;  reniform  large,  dissolved 
in  its  pale  glaucous  area;  outer  line  lost;  a  line  runs  from  inner  side 
of  reniform  to  submedian,  to  a  white  speck  at  point  of  inner  line;  sub- 
terminal  line  black,  strong  at  costa  and  margin,  dentate  and  irregular, 
followed  by  glaucous  whitish.  Hind  wing  yellow,  the  outer  half  gray 
with  straight  edge;  a  darker  spot  before  tomus.    Expanse,  44  mm. 

2Vpe.— Male,  No.  18861,  U.S.N.M  ;  Guerrero  Mill,  Hida^,  Mex- 
ico, 9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  dark). 

CHASADBA  OUGABCHIA,  MW  flpedM. 

Fore  wing  washed  with  dark  brown  to  end  of  cell,  terminating 
abruptly;  rest  of  wing  glaucous  gray;  inner  line  black,  dentate  sub- 
costally  and  submedianly,  touching  orbicular;  a  purplish  area  over 
orbicular  to  the  black  linear  claviform,  above  which  is  a  whitish  speck; 
orbicular  itself  elongate,  large,  open  below,  black-ringed,  with  brown 
center;  reniform  in  a  white  space,  diffused,  its  center  brown,  narrow, 
upright;  outer  line  slender,  dentate,  running  far  in  along  subcostal, 
inbent  on  submedian;  subterminal  line  brown,  strong  on  costa  and 
margin,  wavy,  followed  by  white;  submarginal  brown  streaks  subapi- 
cally.  Hind  wing  yellow,  the  outer  half  gray  with  straight  edge. 
Expanse,  42  mm. 

Type.— Male,  No.  18862,  U.S.N.M.;  Guerrero  Mill,  Hidalgo,  Mex- 
ico, 9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

Subfamily  NOCTUINAE. 
Geniu  COENIPETA  Htifaner. 

COENIPBTA  ENDOPOIIA,  mw  i 


Fore  wing  black,  from  base  to  a  line  obUquely  across  middle,  with 
broad  tooth  on  vein  1  and  small  one  on  vein  2;  another  triangular 
black  patch  on  costa  subapically,  reaching  down  to  vein  3;  area  over 
reniform  to  tomus  pale  brown;  margins  darker;  outer  line  fine,  dark, 
wavy,  far  out;  a  subterminal  row  of  black  cusps.  Hind  wing  brown 
with  two  outer,  finely  dentate,  black  lines;  termen  darkly  shaded; 
subterminal  markings  as  on  fore  wing.    Expanse,  37  mm. 

IVp^-— Male,  No.  19267,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico, 
July,  1913  (R.  MQller). 
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Genitf  BANIANA  Walker. 

BANIANA  L(M>BIBB.  Mw  apedM. 

Fore  wing  ocherous  gray;  inner  line  black,  thick,  broken  into  three 
segments,  the  costal  one  farther  out;  a  black  spot  in  cell  just  beyond; 
discal  dot  double,  dark;  outer  line  black,  distinct,  inwardly  dentate 
on  discal  and  submedian  folds,  followed  by  a  deep  purplish  brown 
shade  to  the  dentate  subterminal  line;  termen  of  same  light  color  as 
base  of  wing,  with  a  fine  wavy  line  in  base  of  fringe;  hind  wing  fu- 
cous,  becoming  blackish  outwardly.  Collar  dark  brown;  disk  of 
thorax  light.    Expanse,  24  mm. 

Type. — ^Female,  No.  19268,  U.S.N.M.;  Teapa,  Tabasco,  Mexico, 
February,  1914  (R.  MttUer). 

GeBM  PLEONECTYPTERA  Grote. 

PLBONBCTTPTBU  CON8QLATA,  Mw 


Fore  wing  purplish  gray;  lines  oblique,  parallel;  inner  line  faint, 
running  from  inner  margin  to  across  median  vein,  where  it  ends; 
outer  line  distinct,  yellow,  edged  with  dark  brown  without,  straight 
from  outer  third  of  inner  margin  to  costa  before  apex.  Hind  wing 
grayer  and  less  smoothly  colored  than  fore  wing.    Expanse,  33  mm. 

Type. — ^Female,  No.  19269,  U.S.N.M.;  Zacualpan,  Mexico,  October, 
1913  (R.  MttUer). 

Subfamily  Hypeninae, 

Genus  METALECTRA  Hfifaner. 

MBTALBCIBA  TIBIDBSCBNS*  mtm  m^tim. 

Luteous  clay-color,  faded  from  glaucous  green,  a  little  of  which 
still  shows  toward  apex;  marks  powdery,  black;  inner  line  double, 
slender,  obsolete  above;  median  line  double,  broad,  dentate  on  vein 
1,  crossing  the  lunate  reniform;  outer  line  double,  dentate,  powdery, 
the  outer  segment  shaded;  subterminal  line  irregularly  shaded, 
blotched  below  middle  of  margin  and  at  tomus;  a  row  of  terminal 
dashes.  Hind  wing  with  the  lines  blotched  and  obscured  by  exten- 
sive costal  powdery  patches  that  reach  down  across  the  cell.  Expanse, 
16  mm. 

Type. — ^Female,  No.  18863,  U.S.N.M.;  Teapa,  Tabasco,  Mexico, 
January,  1913,  "Raupe  auf  Piltz"  (W.  Gugelmann,  through  R. 
MttUer). 

METALBCIBA  VIVIIMFKB,  mtm  ■pedw. 

Light  purplish  gray,  shaded  with  rosy  in  patches  in  subterminal 
space;  base  of  fore  wing  blacknshaded,  foUowed  by  a  point  of  a  clavi- 
form,  rosy  fiUed;  median  band  broad,  black,  touching  the  curved 
reniform  and  fusing  it  to  costa;  outer  line  slender,  incurved  opposite 
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cell;  tenninal  black  shading,  interrupted  at  veins  2-6.  Hind  wing 
Waclrish  along  costa,  apex  and  a  little  at  tomus;  a  broad,  black 
median  band  and  an  outer  line,  looped  out  on  disk.  Expanse,  21  nun. 
Type. — Male,  No,  18864,  U-SJSTJM.;  Sierra  de  Guerrero,  Mexico, 
July,  1913  (R.  Mailer). 

Fannly  NOTODONTIDAE. 

GeBM  NACODUSA  Walker. 

NAOmuSA  MTOOMBA.  mw  ■pedw. 

Glaucous  gray,  the  abdomen  blackish;  fore  wing  irrorate  with 
black,  the  subterminal  line  of  large  diflhised  spots  between  the  veins; 
discal  spot  laige;  lines  double,  indistinct;  iimer  line  a  little  oblique, 
wavy;  outer  line  similar,  witlx  dark  clouds  beyond  cell  and  below 
vein  2;  veins  across  terminal  space  black.  Hind  wing  pale  fuscous, 
irrorate;  a  pale  mesial  line  shown  on  coeta  and  tomus.  Expanse, 
42  mm. 

Type.—UBle,  No.  18865,  U.S.N.M.;  Guerrero  Mill,  Sdalgo,Mexico, 
9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  dark). 


PSILACRON  Feldir. 

FSnjkCBON  HmALGOA,  mw  ■pedw. 

Dark  gray,  slightly  greenish,  finely  irrorate  with  black;  discal 
mark  lunate,  black,  stained  with  brown;  a  white  patch  on  costa 
above;  lines  obscure,  dark;  inner  line  faintly  double,  dentate;  outer 
line  double  and  dentate;  a  straight  row  of  small  subterminal  dashes 
between  the  veins,  rather  far  from  the  margin.  Hind  wing  whitish; 
costa  and  inner  margin  gray,  cut  by  the  remains  of  a  pale  outer  band. 
Expanse,  46  mm. 

Type.— Male,  No.  18866,  U.S.N3I.;  Guerrero  Mill,  Hidalgo,  Mexico, 
9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

The  type  and  another  dwarf  male  have  vein  7  stalked,  and  fall  in 
Psiictcron;  three  other  males  and  one  female  have  vein  7  from  the  end 
of  the  accessory  cell  and  fall  in  Heterocampa.  I  think  the  latter 
genus  will  prove  more  acceptable,  though  I  leave  it  in  PaUaeron  for 
the  present,  as  Mr.  Schaus  labeled  a  specimen  with  the  above  name 
and  has  sent  specimens  out  under  it. 

Gams  SCmZURA  DevMedsr. 

SCBBintA  TOMAKAt  MW  spedas. 

Near  S.  deba  Druce  {'^coneinna  Smith  and  Abbot)  and  semin 
rufescens  Walker  (eximia  Grote),  but  not  like  perangulata  Henry 
Edwards. 

Fore  wing  rather  narrow  and  emarginate  at  anal  angle;  yellowish 
through  the  middle,  costa  gray,  iimer  mai^in  violet  reddi^;  discal 
dot  small,  round,  black;  costa  with  black  streaks  and  dots  on  outer 


Digitized  by  VjOOQIC 


22  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  tol.51. 

half;  median  shade-line  mdicated;  subterminal  line  also,  faint, 
ocherous  tinted,  becoming  black  streaks  above  tomus  and  close  to 
margin;  purple  inner  area  a  little  streaked;  a  slight  black  dash  at 
base  on  submedian.  Hind  wing  whitish  over  the  disk  with  diffused, 
rather  broad,  gray  border,  forming  a  spot  at  anal  angle.  Expanse, 
81  lom. 

2Vpe.— Male,  No.  19270,  U.S.NJM,;  Zacualpan,  Mexico,  May,  1914 
(R,  MttUer), 

RIBALDIA,  new  genus. 

Male  antennae  lengthily  bipectinate,  the  tips  simple;  fore  wing 
with  a  small  tuft  on  middle  of  inner  margin;  vein  5  below  apex  of 
cell,  accessory  cell  narrow,  vein  6  from  its  middle,  7  and  10  from  its 
end,  8-9  stalked;  hind  wing  with  vein  6  slightly  above  the  middle  of 
the  cross-vein,  6-7  shortly  stalked,  8  dose  to  7  to  near  end  of  cell. 

Type  of  the  genus. — Bibaldia  amatame,  new  species. 

BIBALDU  ABfATAMS,  new  ( 


Tan-brown,  finely  irrorate  with  dark  brown,  the  median  space  dark 
brown,  with  small  elliptical  discal  spot  of  pale  tan;  lines  brown,  the 
iimer  a  little  irregular,  the  outer  dentate  on  the  veins;  a  subterminal 
row  of  diffuse  blackish  spots.  Hind  wing  pale,  whitish,  costa  and 
margins  powdered  with  blackish,  forming  a  darker  spot  at  tomus; 
fringe  pinkish.    Expanse,  39  mm. 

Type.— Male,  No.  18867,  U.S.N3f.;  Guerrero  Mill,  Hidalgo,  Mexico, 
9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

SCEVESIA»  new  genus. 

Male  antennae  plumose;  palpi  upturned,  densely  hairy  in  front,  the 
third  joint  porrect  and  lying  on  the  frontal  hairs;  legs  hairy.  Fore 
wing  with  vein  5  from  below  apex  of  cell,  6  very  shortly  stalked,  7-10 
stalked,  11  on  the  cell;  no  accessory  celL  Hind  wing  with  vein  5 
absent,  8  diverging  from  cell  before  middle. 

Type  of  the  genus. — Scevesia  hroidriccij  new  species. 

Named  for  Mr.  Herbert  H.  Skewes,  one  of  the  collectors  for  Mr.  B. 
Preston  Clark. 

SCBVESIA  BROmRICCI,  new  ipeBiM. 

Collar  clay-color  and  brown;  disk  of  thorax  dark  gray;  abdomen 
slaty  gray  with  dark  gray  hairs  at  base.  Fore  wing  rather  dark  gray ; 
discal  mark  full,  lunate,  white,  edged  with  black;  subterminal  row 
of  small  black  dots  between  the  veins  parallel  to  outer  margin  and 
near  it;  some  black  blotches  on  basal  half  of  wing,  partly  denuded 
in  the  specimen ;  outer  line  lost.  Hind  wing  fuscous  gray.  Expanse, 
47  mm. 

Type.— Male,  No.  188«8,  U.S.N3f.;  Guerrero  Mill,  Hidalgo,  Mexico, 
9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 
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Named  for  Mr.  J.  H.  Broidrick;  who  assisted  Messrs.  Mann  and 
Skewes  in  collecting. 

GeBM  DATANA  Walker. 

DATANA  HOLOP<HIPHTSA,  mmw  apedM. 

Purplish,  irrorate  with  brown;  terminal  space  broad,  pale,  the 
margin  touched  with  bluish;  a{Hcal  line  depressed  from  apex,  run- 
ning to  vein  4;  lines  weak,  purple-brown,  inner  and  outer  moderate, 
the  space  between  darkened,  the  median  line  obscure;  outer  line 
excmred  gently  in  the  center  between  veins  2-6;  discal  dot  obscure, 
with  some  light  bluish  scales.  Hind  wing  dark,  purplish  brown 
over  a  light  color,  the  dark  dusting  dense,  nearly  complete.  Ex- 
panse, 49  mm. 

Typc—Mele,  No.  18869,  U.S.N.M. ;  Guerrero  Mill,  Hidalgo,  Mexico, 
9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

Family  GEOMETRIDAE. 
Genus  TEPHRINA  Gaen^. 

TSPHSINA  CALIPOSIS,  mmw  ■pecfaw. 

light  brownish,  shaded  and  irrorate  with  purplish;  lines  nearly 
straight;  inner  slender;  mesial  running  close  to  discal  dot,  which  is 
round,  black,  followed  by  a  purple  shade;  outer  line  slightly  bent 
aboye,  followed  by  a  purple  shade;  a  subterminal  row  of  black  dots 
between  the  veins;  a  terminal  row  of  small  dots.  Hind  wing  clearer, 
more  distinctly  irrorate;  inner  line  through  the  discal  dot;  outer  line 
fused  to  a  short  purple  shade;  terminal  dots  as  on  fore  wing.  Ex- 
panse, 30  mm. 

Type.—FemBle,  No.  18870,  U.S.N.M.;  Zacualpan,  Mexico,  Sep- 
tember, 1913  (R.  Mttller). 


TBPHSINA  CALUOPB;  mw  < 

Groimd  color  almost  white,  a  little  grayish;  densely  brown-irrorate^ 
the  veins  rather  strongly  lined;  lines  rusty  brown,  distinct,  without 
purple  shades,  nearly  straight,  the  mesial  line  cutting  the  upper  end 
of  cross-vein;  outer  line  slightly  flexuoxis;  a  terminal  brown  line. 
Qnd  wing  with  mesial  line  through  the  discal  dot;  outer  line  joined 
to  a  series  of  short  rays  along  the  veins;  terminal  line  as  on  fore 
wing.    Expanse,  27  mm. 

IVl>e.— Male,  No.  18871,  U.S.N.M.;  Zacualpan,  Mexico,  May,  1913 
(R.  MttUer). 
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Genitf  MACABU  Curtis. 

MACABfA  DA,  mw  ■pedw. 

Dark  gray;  lines  biack,  the  inner  broad  to  median  yein  and  a  spot 
on  costa;  outer  straight  to  yein  6,  broken  and  a  dash  of  costa;  discal 
spot  annular  and  a  spot  on  costa.  BSnd  wing  with  faint  subbasal 
and  mesial  lines  and  a  small  discal  dot;  also  a  faint,  dentate,  sub- 
marginal  shade.    Expanse,  19  mm. 

Type. — ^Male,  No.  19271,  U.S.N.M.;  Teapa,  Tabasco,  Mexico,  Janu- 
ary, 1914  (R.  Mttller). 

Near  M.  infimaia  Ghien6e,  but  the  outer  line  is  straight. 

Genus  CTMATOPHORA  Hiibner. 


CniATOPHORA  BOOBJJL,  mw  i 

Grayish  straw-color;  imier  line  purplish,  faint,  bl\mt  on  sub- 
costal; outer  line  showing  a  spot  on  costa,  faint  below,  slender, 
nearly  straight;  a  costal  mark  from  subterminal  line.  Hind  wing 
with  a  single  line  beyond  the  middle,  fainter  toward  the  inner  mar- 
gin. Below,  fore  wing  gray,  costa  and  hind  wings  strigose  on  a  pale 
ground;  a  common  extra-mesial  dark  line.    Expanse,  25  mm. 

IVpe.— Male,  No.  19272,  U.S.N.M.;  Tehuacan,  Mexico,  June,  1913 
(R.  MOller). 

CTMATOPHORA  8PBC01CA,  mw  ipeBiM. 

light  whitish  straw-color;  inner  line  brown,  slender,  bent  a  little  on 
subcostal;  outer  line  only  a  little  beyond  middle  of  vring,  brown, 
excuired  a  little  over  cell  and  foUowed  by  a  brown  shade,  diffused 
outward,  but  absent  next  the  costal;  a  broad,  subterminal  black 
costal  bar,  diffused  inward.  Hind  wing  slightly  more  straw-color 
than  fore  wing,  with  a  faint  brown  extra-mesial  line.  Expanse, 
23  mm. 

Type.—Usle,  No.  19273,  U.S.N.M.;  Tehuacan,  Mexico,  September, 
1913  (R.  Mailer). 

Genus  MEUNODES  Herrich-SchSffer. 

MBUNODBS  lOBARBIS*  mw  oped—. 

Densely  irrorate  with  red  over  a  pale  straw-color  ground ;  a  purpUsh 
brown  band  along  costa;  inner  line  broad,  purplish  brown;  outer  line 
bent  out  at  yeins  3-5;  foUowed  by  a  broad  brown  band  that  sends  a 
bar  to  margin  centrally;  discal  dot  a  point.  Hind  wing  with  the  line 
more  strongly  outbent  centrally,  its  border  narrower,  but  equally 
joined  to  margin  by  a  bar.  Head  brown  in  front,  the  vertex  yellow 
with  red  scales.    Expanse,  27  mm. 

7Vp«.— Female,  No.  18872,  U.S.N.M.;  Orizaba,  Mexico,  February, 
1907  (R.  Mttller). 
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Genitf  CASBIA  Walker. 

CA8UA  ALTBUBIA,  Mw  flpedM. 

Similar  to  C.  mcdaria  Gueii6e  or  C.  eermala  Druce,  but  the  lines 
straight;  inner  and  outer  lines  slender,  straight;  discal  dot  a  point, 
preceded  by  a  faint  mesial  line;  basal  and  terminal  areas  darker, 
less  violaceous  than  median  space.  Hind  wing  similar,  the  curved 
outline  followed  by  a  darker  terminal  space;  discal  dot  a  white 
point.    Expanse,  27  mm. 

Type.—Uele,  No.  18873,  U.S.N.M.;  Teapa,  Tabasco,  Mexico,  Feb- 
ruary, 1913  (R.  Mtmer). 

GenoB  APIC3A  Gnen^ 

AFICU  POnUGABU.  Mw  spedas. 

Male. — ^Fore  wing  dark,  almost  solidly  mottled  with  brown;  inner 
line  curved,  a  little  angled  on  median  vein,  bro¥m,  followed  by  a 
narrow,  pale  yellowish  area;  discal  point  black;  outer  line  sharply 
angled  subcostally,  followed  by  a  pale  yellowish  space  that  becomes 
broad  below.  Wnd  wing  lighter,  with  pale  yellow  on  costal  half 
and  beyond  mesial  line;  lines  straight,  shortly  beyond  the  discal  dot, 
fading  out  toward  costa.    Expanse,  21  mm. 

Female. — ^Darker,  being  without  the  pale  yellowish  areas,  though 
the  yellow  lightening  on  costal  half  of  hind  wing  persists.  Expanse, 
21-25  mm. 

Type. — ^Male,  allotype,  female.  No.  18874,  U.S.N.M.;  Zacualpan, 
Mexico,  June,  1913  (R.  Mdller). 

APIOA  ANAIHS.  mw  oped—. 

Tellow,  slightly  oUvaceous,  obsoletely  irrorate;  discal  dot  black; 
lines  brownish,  the  inner  bent  on  median  vein,  the  outer  running  to 
vein  8,  then  angled,  but  not  reaching  costa,  followed  by  a  faint  lighter 
area;  two  small  dark  spots  in  the  upper  part  of  terminal  space.  Hind 
wing  with  discal  dot  and  single  line,  terminating  before  costa.  Ex- 
panse, 32  mm. 

Type.—Uele,  No.  18875,  U.S.N.M.;  Zacualpan,  Mexico,  July,  1913 
(R,  Mtmer). 

Near  A.  mya/ndaria  Walker,  but  paler  yellow,  the  costal  dashes 
absent,  the  spots  in  the  terminal  space  higher  up.  Lighter  than  any 
male  vibicaria  Cramer  before  me  and  without  the  dark  ground  of  that 
species. 

APICU  COMlf  OTA,  new  oped—. 

Oroimd  color  straw  yellowish,  thickly  mottled  with  purple  patches, 
nearly  soUdly  filling  the  terminal  space;  inner  Une  brownish,  bent  on 
median  vein,  but  curved,  not  angled;  outer  bent  subcostally,  well 
below  costa  and  running  to  it  distinctly;  discal  dot  black;  a  dark 
clouding  above  anal  angle.    Hind  wing  with  single  mesial  line,  gently 
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curved,  oKve  brown  with  a  narrow  following  light  area;  mottlings 
finely  strigose,  heavier  subterminally.    Expanse,  29  mm. 

Type. — ^Male,  No.  18876,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico, 
July,  1913  (R.  MQller). 

AnCIA  YOLCANICA,  new  oped—. 

Slaty  gray,  finely  powdered  with  whitish  outwardly;  inner  line 
bent  at  right  angles  on  median  vera,  pale  yellow,  with  narrow  brown 
outer  edge;  discal  dot  black,  with  a  trace  of  brown  median  line  on 
costa  above  it;  outer  line  straight,  angled  subcostally,  reaching  costa, 
brown,  a  brown  radiation  within,  and  a  very  distinct  broad,  pale 
yellow  band  without,  ending  at  the  subcostal  angle;  terminal  space 
dark,  in  spite  of  the  white  powdering.  Hind  wing  gray  on  inner  area 
and  margin,  costal  half  or  more  of  wing  whitish;  discal  dot  black;  a 
short  mesial  line,  less  than  half  the  wing,  brown,  with  pale  yellow 
beyond.    Expanse,  30  mm. 

JVp^.— Male,  No.  18877,  U.S.N.M.;  Popocatepetl  Park,  Mexico, 
8-10,000  feet,  July,  1906  (W.  Schaus). 

DiJSers  from  all  the  species  of  the  vibicaria  group  by  the  uncolored 
costal  half  of  the  hind  wing. 

APIdA  TSSONE,  Mw  apedM. 

Nearly  solidly  dark  grayish,  somewhat  oUvaceous  within  the  outer 
line;  inner  Une  lost;  discal  point  dark;  outer  line  distinct,  narrow, 
pale  straw  color,  the  line  itself  oUvaceous  brown,  angled  well  below 
costa.  Hind  wing  with  a  single  line,  curved  in  the  middle,  like  the 
line  on  forewing;  basal  field  oUve  gray  as  on  fore  wing;  outer  field 
slaty  gray.  Below,  without  lines,  pale  yellowish  with  faint,  pale 
irrorations.    Ebcpanse,  28  mm. 

Type. — ^Male,  No.  18878,  U.S.N.M.;  Zacualpan,  Mexico,  September, 

1910  (R.  MflUer). 

APIdA  MBSENTERICA,  new  upedaa. 

Olivaceous  gray,  washed  with  whitish  shades;  costa  touched  with 
brownish;  lines  appearing  pale  from  the  narrow,  distinct  edges,  them- 
selves oUve  brown;  inner  line  bent  at  right  angles  on  median  vein; 
outer  straight  to  costa  without  angle;  terminal  spaoe  mottled,  a  gray 
band  rising  from  tomus  to  about  middle,  edged  with  pale  without. 
Hind  wing  yellowish,  like  the  paler  parts  of  forewing;  a  gray  half 
band  from  the  margin,  fading  out  toward  costa;  a  mark  from  tomus 
as  on  forewing.    Below  immaculate  yellowish.     Expanse,  29  mm. 

Type. — ^Male,  No.   18879,  U.S.N.M.;  Cuemavaca,  Mexico,  May, 

1911  (R.  MoUer). 
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Geniu  METANEMA  6iMn^ 

MffTANEMA  BfABILACTA,  mw 


Both  wings  with  a  single  point  on  the  margin,  not  prominently 
scalloped.  Pale  straw-color  or  brownish  with  sparse,  dark  strigae; 
'ore  wing  with  two  distant,  straight,  nearly  parallel,  brown  lines ; 
traces  of  subterminal  line;  a  dark  line  on  tenninal  edge;  discal  dot  a 
I)oint.  Hind  wing  with  a  single  straight  Une  and  traces  of  submar- 
ginal  one.    Expanse,  40  mm. 

Type. — ^Female,  No.  18880,  U.S.N.M.;  Zaoualpan,  Mexico,  Septem- 
ber, 1913  (R.  Mttller). 

GeniiB  CALLOPSIODES  Warrea. 

CALLOPSIODES  TmNBALLA,  new  i 


Fore  wing  with  the  margins  scalloped,  hind  wings  slightly  irregular. 
Dark  greenish  brown,  the  veins  brown  to  the  outer  line,  where  they 
are  emphasized  by  white  points;  discal  cross-vein  white,  with  a  tooth 
at  vein  5  like  Greek  letter  epsilon,  in  black;  Unes  black,  rather  broad, 
a  little  clouded,  the  inner  curved  and  waved;  outer  itself  slender, 
projected  at  an  angle  above  vein  4,  preceded  within  by  a  broader 
duplication;  terminal  field  mottled  with  yellowish  in  sagittate  mark- 
ings. Hind  wing  blackish,  a  little  pale  toward  base;  a  faint,  dark 
outer  line,  showing  an  angle  opposite  cell;  a  small  light  mark  at  tor- 
nus.    Expanse,  35  mm. 

Type. — ^Male,  No.  18881,  U.S.N.M.;  Zacualpan,  Mexico,  October, 
1913  (R.  Mttller). 

Genus  THERINA  HObner. 


THBUNA  BLANDABU,  new  ( 

Translucent,  faintly  brownish  tioged.  Fore  wing  with  two  faint 
lines,  the  inner  a  little  curved,  the  outer  slightly  dotted  on  the  veins; 
discal  dot  small,  round.  Hind  wing  with  a  single  line.  Wings  faintly 
mottled  with  dark.    Expanse,  26  mm. 

TVpe.— Male,  No.  18882,  U.S.N.M.;  Popocatepetl  Park,  Mexico, 
July,  1906  (W.  Schaus). 

Genus  SELENIA  Hiibner. 

SBLENIA  GOAYOB,  aew  w§*tim. 

Fore  wing  lilaceous  brown,  finely  irrorate  with  dark  brown,  that 
forms  a  shade  before  the  line;  no  inner  line;  outer  line  pale  yellowish, 
inbent  a  little  below  middle,  slightly  recurved  only  at  costa;  a  dark 
discal  spot.  Hind  wing  pale,  a  little  yellowish,  darker  at  anal  angle; 
discal  dot  smalL    Expanse,  30  mm. 

Type.— Male,  No.  18883,  U.S.N.M.;  Popocatepetl  Park,  Mexico, 
June,  1906  (W.  Schaus). 
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SSUDOA  AGATHA*  MW 

Fore  wing  pale,  faintly  lilacine,  finely  powdered  with  dark  brown, 
forming  a  narrow  shade  before  tJie  outer  line;  inner  line  very  faint 
and  narrow;  discal  dot  small;  outer  line  pale,  slightly  yellowish, 
diffused  outwardly,  the  brown  inner  border  slightly  dentate  on  the 
veins;  a  trace  of  a  dark  sub  terminal  line.  Hind  wing  lighter,  faintly 
straw-color,  powdered  with  brown,  especially  about  the  margin  and 
anal  area;  a  trace  of  mesial  line  toward  inner  margin.  Expanse, 
27  mm. 

Type.— FemAle,  No.  18884,  U.S.N.M.;  Esperanza,  Puebla,  Mexico, 
April,  1911  (R.  MttUer). 

Geiiiui  HETEROLOCHA  Ledcrer. 

HBTEBOLOCHA  PARATHBSA.  aew 


Yellow  straw-oolor,  mottled  with  ocher;  disoal  dot  round,  dark 
brown;  a  few  dark  specks  indicating  outer  line,  which  is  inbent  op- 
posite oelL  Hind  wing  with  a  discal  dot  and  black  specks  indicating 
a  mark  on  inner  margin  beyond  middle.    Expanse,  26  mm. 

TVpe.— Male,  No.  18886,  U.S.N.M.;  Zaoualpan,  Mexico,  June,  1913 
(R.  Mtiller). 

This  i3  not  improbably  an  immaculate  form  of  Spododes  a/uranH^ 
color  Dyar. 

HSTEBOLOCHA  AUTHADBS,  aew  ip<de>. 

Brownish  straw-oolor,  with  raised  shining  scales,  finely  brown- 
irrorate;  lines  slender,  brown;  inner  line  evenly  curved;  outer  line 
inbent  at  disk  and  incurved  below  middle;  discal  dot  oval,  blackish. 
Hind  wing  with  strong  mesial  line,  excurved  centralfy;  small  black- 
ish discal  dot  and  faint,  irr^ular  outer  line.    Expanse,  26  mm. 

7Vp«.— Male,  No.  18886,  U.S.N.M.;  Zaeualpan,  Mexico,  May,  1913 
(R.  MQller). 

Near  H.  tomisa  Schaus,  but  the  lines  paler,  the  outer  line  much 
farther  from  the  margin. 

GeniiB  LOBOPOLA  Warren. 

LOBOPOLA  PUGATA*  m 


Blackish,  finely  and  coarsely  mottled,  both  wings  alike,  the  lines 
nearly  lost  in  the  general  dark  color;  dkcal  dot  black  on  fore  wing, 
white  on  hind  wing;  outer  line  of  fore  wing  and  mesial  of  hind  wing 
coarsely  sinuate;  subterminal  line  of  fore  wing  indicated  by  pale 
scales,  of  hind  wing  dark,  sinuate.  Beneath,  pale  brown,  the  fold  on 
inner  margin  of  hind  wing  streaked  with  blac^h.    Expanse,  22  mm. 

Type.— lisle,  No.  18887,  U.S.N.M.;  Tehuacan,  Mexico,  August, 
1913  (R.  MtUler). 
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Qmmm  HVMENOMIBIA  Warrou 

HTMBrfOMIifA  DOQNINANA*  m«  ipedM. 

Oray,  irrorate  with  black;  a  black  spot  on  coeta  at  inner  line  and 
before  discal  dot;  inner  line  black,  faint  and  powdery;  traces  of 
mesial  line  by  dot  at  origin  of  vein  2  and  a  dash  across  vein  1 ;  outer 
line  distinct,  strongly  denticulate  on  the  veins,  scarcely  exciuryed 
above;  subterminal  Une  powdery,  irregularly  flexuous;  terminal  dark 
spots  between  the  veins.  Snd  wing  with  inner  half  line;  discal  dot 
small;  mesial  line  like  outer  of  fore  wing  and  followed  by  a  distant 
brown  duplication;  subtermen  and  termen  as  on  fore  wing.  Ex- 
panse, 34  mm. 

Type.— Male,  No.  18888,  U.S.N.M.;  Ikfisantla,  Vera  Cruz,  Mexico, 
August,  1910  (R.  Muller). 

Mr.  Paul  Dognin  kindly  examined  the  specimen  and  labeled  it 
"nearest  to  Hymenomima  subnigraia  Warren." 

QtmoB  NESALdS  Wamn. 

NBALCIS  NEBBTTA,  mtm  ipiriw. 

Gray,  powdered  with  black;  inner  line  narrow,  crenulate,  indis- 
tinct, preceded  by  dull  violaceous;  an  olive  cloud  on  discal  cross-vein; 
outer  Hne  black,  dentate  on  the  veins,  followed  by  olivaceous  patches 
on  the  veins;  subterminal  Une  pale,  crenulate,  near  the  margin; 
black  terminal  lumules  in  the  excavations  between  the  veins.  Snd 
wing  similar,  without  inner  Une,  but  with  a  small  linear,  black,  discal 
spot.    Expanse,  37  mm. 

Type. — ^Male,  No.  18889,  U.S.NJ4.;  Cuemavaca,  Mexico,  June, 
1906  (W.  Schaus). 

Close  to  N.  Icteca  Schaus  from  Costa  Rica,  but  larger,  with  darker 
ground  color  and  less  bright  spots  beyond  the  lines. 

Gemis  AMPHIDASTS  Trettschke. 

ABfPHmASTS  ANTKNNATISSnfA.  m«  ipiriw. 

Male  antennae  very  heavy,  long,  strongly  bipectinate.  Fore  wing 
square  and  broad;  hind  wing  deeply  crenulate  on  the  margin.  Dark 
brown,  irrorate  and  shaded  with  black;  fore  wing  with  inner  line 
strongly  curved,  preceded  by  a  black  shade  below  median  vein; 
mesial  line  distinct,  curved  above,  obUque  below,  crossing  a  small 
white  discal  dot;  outer  line  produced  centrally  and  dentate  on  veins  3 
and  4;  followed  by  a  broad  ocherous  lightening  that  runs  obUquely 
toward  apex;  terminal  black  spots  between  the  veins.  B^d  wing 
similar;  no  inner  line,  the  mesial  crossing  the  discal  dot;  outer  fol- 
lowed by  a  purplish  black  shade  that  fills  in  even  to  the  ends  of  the 
dentations,  then  the  lightening  as  on  fore  wing;  traces  of  powdery 
whitish  subterminal  line.    Expanse,  50  mm. 
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Type. — Male,  No.  18890,  U.S.N.M.;  Cuemavaca,  Mexico,  June, 
1912  (R.  Mailer). 

Gemis  CAENOCHARIS  Hnlsl. 

CAENOCHABIS  BHADINABIA.  new  ipiriw. 

Fore  wing  elongate,  apex  sharp,  outer  margin  oblique,  stained  with 
ocherous  centrally  (discolored?)  and  with  blackish  along  inner 
margin,  with  very  illy  defined  central  shades;  discal  dot  small;  no 
lines.  Hind  wing  whitish,  suffused  with  gray  on  margin;  a  dark 
terminal  line.    Expanse,  40  mm. 

Type. — ^Female,  No.  19274,  U.S.N.M.;  Cuemavaca,  Mexico,  May, 
1914  (R.  Miiller). 

Gemis  EXELIS  Gaeii6e. 


EXEUS  MUNDARIA,  bow  i 

Slightly  yellowish  gray;  fore  wing  with  inner  line  curved  below 
costa  and  oblique,  dark  gray,  irregular,  faint;  discal  dot  whitish  in  a 
distinct  oval,  black  shaded  annulus;  outer  line  far  from  margin, 
oblique,  denticulate,  weak  between  the  denticulations,  submacular; 
faint  traces  of  a  dark,  parallel,  subterminal  line.  B^d  wing  yellow- 
ish toward  costa  with  two  lines  as  on  fore  wing;  no  subterminal  Hne. 
Expanse,  28  mm. 

Type.—MeUe,  No.  18891,  U.S.N.M.;  Zacualpan,  Mexico,  May,  1913 
(K,  Muller). 

Genus  EOIS  Httbner. 

BOIS  PANEREMA,  new  spedeo. 

Very  dark  gray,  blacldsh,  but  with  an  overtint  of  gray;  lines  black- 
ish, inner  curved;  mesial  denticulate,  beyond  the  black  discal  dot; 
outer  dentate,  submacular,  followed  by  a  narrow  yellowish  lighten- 
ing; terminal  area  dark,  divided  evenly,  the  outer  half  grayish;  a  row 
of  terminal  black  dashes;  fringe  with  black  interline.  Hind  wing 
similar,  without  inner  Une.    Expanse,  17  mm. 

Type. — ^Male,  No.  18892,  U.S.N.M.;  Mexico  City,  Mexico,  Jime, 
1913  (R.  Muller). 

Similar  to  E.  cocaria  Schaus,  but  darker,  the  lines  less  contrasted, 
the  outer  Une  followed  by  a  light  area. 

Genus  CNEMODES  Gaeii6e. 

CNEMODES  MACUUMABGO,  new  ipiriw. 

Reddish  brown  suffused  over  dark  clay-color;  lines  blackish;  inner 
line  of  two  dashes;  outer  line  obscure,  reddish,  excurved  over  cell; 
discal  dot  lai^e,  roimd,  black;  subterminal  line  nearly  parallel  to 
mai^n,  of  closely  placed  dashes;  a  row  of  large,  roimd,  black  spots  in 
terminal  space,  largest  opposite  disk  and  at  tomus.  Hind  wing 
similar,  discal  dot  occluded,  narrow;  subterminal  line  and  spots 
as  on  fore  wing.    Expanse,  23  mm. 
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Type.— Male,  No.  19276,  U.S.N.M.;  Mexico  aty,  Mexico,  April, 
1914  (R.  MQUer). 

GcaQB  EUACIDALIA  Packard. 

■UACmAUA  NinPBNNB*  Mw  ipedM. 

Fore  wing  uniform  dark  gray,  a  little  bronzy,  showing  faintly  a 
discal  mark  and  straight  outer  line.  Hind  wing  dark,  the  two 
emarginations  of  the  outer  edge  distinct  but  not  scalloped;  a  black 
inconspicuous  terminal  line  on  both  wings.    Expanse,  17  mm. 

Type. — ^No.  18893,  U.S.NJ4.;  Sierra  de  Guerrero,  Mexico,  July, 
1913  (R.  Mailer). 

Allied  to  E.  arbdia  Druce,  but  much  darker  and  uniform  in  color. 

Genus  EUSTROMA  Htibner. 

BDSTROBiA  PHTLACA,  mw  ipedM. 

Fore  wing  pale  straw-yellow  with  brown  lines;  a  brown  shade  on 
outer  margm,  obscuring  the  outer  ones;  a  narrow,  curved,  subbasal 
line;  inner  line  slender,  curved,  forming  a  point  in  the  cell;  median 
series  of  three  lines,  the  inner  of  them  straight  from  costa  to  median 
vein,  bent  at  right  angles  and  straight  to  vein  1,  then  bent  again  and 
straight  to  margin;  the  other  two  lines  in  general  parallel  but  fainter, 
lees  rigid  and  somewhat  suffused  together;  outer  series  of  three  lines, 
of  which  the  outermost  is  the  strongest,  zigzag,  but  less  angled  than 
the  median  series,  becoming  crenulate  below  and  even  forming  rings 
with  the  outermost  line  of  the  median  series  below  the  celL  Hind 
wing  pale  straw-color  with  two  half  lines  on  inner  area;  anal  angle 
stained  with  brown.    Expanse,  31  mm. 

Type.—Mele,  No.  18894,  U.S.N.M.;  Zacualpan,  Mexico,  October, 
1913  (R.  MOller). 

Genoa  CHLOROPTERTX  Hoist. 

CmX>BOPTBBTX  JALAPATA*  mw  ipedM. 

Thinly  scaled,  dull  green  over  pale  gray;  lines  greenish,  a  trace  of 
white  edge  to  the  outer  only;  a  discal  dot  on  hind  wing;  outer  margin 
produced.    Expanse,  18  mm. 

Type.—UaLe,  No.  19276,  U,S.NJI.;  Ooatq)eo,  Mexico,  May,  1914 
(R.  Mailer). 

Without  distinct  white  areas  as  in  productaria  Herrich-Sch&ffer  and 
demens  Warren;  imiformly  clouded  like  aUndata  Warren  and  clvidaria 
Schaus,  but  uniformly  greenish,  not  white. 
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Genus  COENOCALPE  Hiibner. 

OOENOCALPB  AQAPBTICA*  wbw  i 


Fore  wing  pulverulent  red-brown  upon  rusty  yellowish,  showing  two 
parallely  curved,  broad  shades  of  the  paler  color.  Beneath,  the  hind 
wings  are  powdered  with  red-brown  and  show  a  faint,  darker,  diffusely 
powdered  mesial  band.    Expanse,  28  mm. 

Type. — ^Female,  No.  18896,  U.S.N.M.;  Zacualpan,  Mexico,  June, 
1913  (R.  Muller). 

Geiiiui  ANAPALTA  Warren. 

ANAPALTA  BAPTOPENNIS,  new  apedM. 

Fore  wing  reddish  gray,  especially  rosy  along  outer  margui;  apex 
shaded  broadly  with  dark  brown,  black  along  margin  and  a  broad 
submarginal  band,  which  becomes  obsolete  below  the  dark  apex  and 
reappears,  narrower  at  tomus;  base  dark  gray  to  just  beyond  the 
inner  band,  which  is  broad  and  blacldsh;  discal  mark  faint,  the 
median  area  broad  and  unmarked;  outer  line  curved,  narrow,  broken 
and  dotted  below.  Hind  wing  reddish  gray,  with  faint,  small,  discal 
dot  and  dark  terminal  line.    Expanse,  23  mm. 

Type. — ^Female,  No.  18896,  U.S.N.M.;  Zacualpan,  Mexico,  July, 
1913  (R.  Miiller). 

Somewhat  resembles  A.  immixta  Dognin  from  Colombia. 

Genus  PSALIODES  Guen^ 

PSAUODBS  EUPLANirrA*  na 


Fore  wing  olive  yellowish,  shaded  with  brown  through  median 
space  and  more  faintly  outwardly;  base  narrowly  black,  limited  by  a 
white,  waved  line;  a  narrow  median  black  band,  coarsdy  sinuous, 
edged  with  white,  attenuated  in  its  bend  at  median  vein,  the  white 
edgings  in  part  black-edged;  a  black  patch  at  apex  with  a  point 
directed  toward  cell.  Hind  wing  grayish,  with  faint  discal  dot  and 
half  line  on  inner  margin.    Expanse,  19  nmi. 

Type. — ^Female,  No.  18897,  U.S.N.M.;  Zacualpan,  Mexico,  July, 
1913  (R.  Mtffler). 

PSAUODBS  M ONAPO,  mw  ipiriw. 

Dark  reddish  brown;  basal  area  brown-black,  limited  by  a  broken 
white  line;  median  band  broad,  brown-black,  broadly  sinuous  cen- 
trally, edged  with  powdery  white;  a  dark  patch  on  outer  margin  at 
apex,  edged  above  by  a  faint,  white  line,  which  proceeds  downward, 
broadly  sinuous,  as  a  subterminal  line.  Hind  wing  dark  gray  with 
discal  dot  and  faint  shaded  half  line.    Expanse,  22  mm. 

Type. — ^Female,  No.  18898  U.S.N.M.;  Zacualpan,  Mexico,  October, 
1913  (R.  Miiller). 

Allied  to  P.  crispa  Druce. 
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Superfamay  TINEOIDEA. 

Family  NOLIDAE. 
Geniui  ROESEUA  Hiibner. 

BOESBLU  CLARCIANA.  m 


Fore  wing  light  gray,  more  whitish  at  base  and  above  cell;  a  black 
patch  on  costa  at  base  widening  triangularly;  a  black  median  shade, 
covering  orbicular  and  half  of  renifonn,  widening  in  an  arc  to  outer 
line,  thence  wide  but  fainter  to  inner  margin;  outer  half  of  reniform 
white,  without  border;  outer  line  excurved  over  cell,  double  through- 
out except  immediately  at  costa;  sub  terminal  line  dark,  shaded, 
irregular,  followed  by  whitish;  a  row  of  black  dashes  aroimd  apex 
and  outer  margin.  Hind  wing  pale  gray,  lighter  on  costa.  Expanse, 
29  mm. 

Type.— Female,  No.  19277,  U.S.N.M.;  Guerrero  Mill,  Hidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes,  gift  of  B.  Preston  Clark). 

Named  in  honor  of  Mr.  B.  Preston  Clark. 

Family  COCHLIDIIDAE. 
Genus  EUCLEA  Hiibner. 

■UCUU  IBfBfllNDARA,  mw  ipedM. 

Ground  color  light,  many  scales  erect,  the  dark  brown  ones  pro- 
dominating  only  at  base;  a  pale  mustard-yellow  patch  at  apex  and 
beyond  the  median  half  line;  fringe  pale  below  vein  3,  except  a  dark 
tuft  at  tomus;  half  line  silver,  raised,  an  angle  on  submedian  vein 
and  on  vein  1,  concave  between;  subapical  scale-dots  on  veins  6  and 
10  and  a  streak  between  7-9;  veins  dark  brown  outwardly;  discal  dot 
erect,  dark  brown.  Hind  wing  brown  with  pale  mustard-yeUow 
fringe,  tipped  with  brown  at  anal  angle.    Expanse,  23  mm. 

ryp«.— Male,  No.  18899,  U.S.N.M.;  Teapa,  Tabasco,  Mexico, 
November,  1913  (R.  Mttller). 

The  species  of  Endea  most  nearly  aUied  to  this  one  may  be  sepa- 
rated asfoUows: 

Fore  wing  with  a  pale  ray  along  vein  1,  the  subbasal  silver  marking  not  croflsing  it. 
line  on  vein  1  silvery;  subbasal  line  oblique,  not,  or  slightly,  dentate. 

Bubepeciee  trichoMota  Dyar.    (dUtrahent  Dyar.) 
Line  on  vein  1  at  most  pale;  subbasal  line  toothed. 

Subbasal  line  uniform  m  to  submedian  fdd,  forming  similar  marks  above  and 
below  it. 
Subbasal  line  epsilon-shaped,  forming  full  arcs,  the  upper  sometimes 

running  out  along  vein  2 div€r$a  Druce. 

Subbasal  line  cusp-shaped,  the  arcs  abbreviated  above  and  below. 

eu8po$tr%ga  Dyar. 
Subbasal  line  looped,  a  tooth  on  submedian  and  deep  sinus  below,  the  arm 
above  reduced  to  a  line. 
36399*»— Proc.N.M.vol.61— 16 3 
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Dark  brown;  pale  purplish  patch  on  disk  small  or  obsolete;  discal  spot 

not  contrasted huBcki  Dyar. 

Less  dark;  pale  purplish  patch  on  disk  distinct,  triangular;  discal  dot 

round,  contrasted haranda  Schaus. 

Fore  wing  with  subbasal  silver  line  crossing  vein  1. 

Wing  rough-scaled;  a  yellow  patch  at  apex  and  beyond  subbasal  line. 

immundara  Dyar. 
Wing  smoothly  dark-scaled ;  a  straight  line  from  subapical  mark  to  vein  2  inclosing 
discal  purplish  patch. 
Subbasal  silver  line  outwardly  arcuate  across  vein  1,  no  tooth. 

retroversa  Dyar. 

Subbasal  line  angled  on  vein  1,  forming  a  shallow  cusp  above  and  below 

it vericrux  Dyar. 

E.  dgchistropha  Dognin  and  E.  lamora  Dognin  belong  to  this 
group,  but  I  have  only  figures  of  them  and  can  not  place  them  satis- 
factorily. E.  poasica  Dyar  has  so  nearly  lost  the  sflvery  marks  that 
I  can  not  decide  to  which  group  it  is  nearest.  It  is  not  likely  to  be 
confused;  however. 

Family  DALCERIDAE. 

GenoB  ANACRAGA  Dyar. 

ANACRAGA  GUGELMANNI.  new 


Fore  wing  orange,  the  termen  narrowly  yellow;  a  large  gray  discal 
patch  nmning  down  centrally  to  near  inner  margin,  lightened  with 
reddish  in  the  center  of  the  wing.  Hind  wing  orange,  with  yellow 
edge.    Expanse,  II  mm. 

Type.—Mele,  No.  19278,  U.S.N.M.;  Teapa,  Tabasco,  Mexico, 
March,  1914  (R.  MQller). 

Near  A.  meaoa  Druce,  smaller,  the  dark  patch  of  fore  wing  smaller 
and  paler  and  pale-centered. 

Named  in  honor  of  Mr.  W.  Gugelmann,  Mr.  Mtdler's  collector  in 
Teapa. 

Family  THYRIDIDAE. 

Gemu  DTSODIA  demens. 

DTSODIA  HTPOTHTBI8,  mw 


Body  rather  slender,  wings  broad;  discal  cross-vein  practically 
obsolete  on  both  wings.  Black,  slightly  bronzy;  some  square,  yel- 
lowish, reticulated  spots  along  costa  and  centrally  below  cell  of  fore 
wing,  in  a  dark-centered  median  band  on  hind  wing;  a  large  white- 
hyaline  discal  spot  on  each  wing,  that  of  fore  wing  oval,  of  hind  wing 
rounded  quadrate,  emarginate  without.  Beneath  violaceous,  discal 
spots  repeated;  fore  wing  with  two  black  bands  and  scattered  strigae. 
Expanse,  15  mm. 

Type. — ^Male,  No.  18900,  U.S.N.M.;  Sierra  de  Guerrero,  Mexico, 
July,  1913  (R.  Mtiller). 
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Family  PSYCHIDAE. 
GeniiB  CHALIA  Moore. 

CHAUA  ZACUALPANEA,  mm 


Fore  wing  with  11  veins,  veins  4-5  from  a  point,  6  below  apex  of 
cell,  7-9  stalked,  9  and  10  on  cell.  Hind  wing  with  7  veins,  a  bar 
between  vein  8  and  cell  inclosing  a  large  basal  cell.  Wings  gray, 
thinly  scaled.    Expanse,  22  mm. 

Type.—MeAe,  No.  19279,  U.S.NJtf.;  Zacoalpan,  Mexico,  March, 
1914  (R.  Muller). 

Nearest  C.  vigasia  Schaus,  much  larger  and  less  transparent. 

Family  PYRALIDAE. 

Subfamily  Pyrauctinae. 
Genus  MEGASTES  Guen^ 

MBGASTBB  ROMULA,  mw  ip<de>. 

Dark  gray-brown;  fore  wing  of  this  color  to  near  outer  line, 
lightened  by  a  yellow-brown  suffusion  in  lower  part  of  median 
space  and  outer  part  of  basal  area;  inner  line  curved,  brown,  angled 
on  vein  1 ;  two  quadrate  white  spots  in  cell;  two  little  spots  at  each 
side  of  base  of  vein  2;  outer  line  excurved  from  costa  to  vein  2, 
then  looped  up  to  end  of  cell,  again  oblique  to  margin,  preceded  by 
laige  white  spots  between  the  veins  above  the  loop,  followed  by 
smaller  ones  below  it;  outer  area  largely  white,  a  dark-brown  patch 
on  margin  between  veins  4-7  and  one  rising  from  before  tomus, 
shaded  outwardly  and  joined  to  the  other  patch  by  a  shaded,  cusp- 
shaped  subterminal  line.  Hind  wing  with  large  brown  discal  spot 
and  dash  from  it  to  tomus;  two  outer  lines,  quadrately  scalloped  on 
the  veins,  the  inner  joined  along  vein  2  to  tiie  dash,  the  outer  lost 
at  vein  2.    Expanse,  46  mm. 

Ty'pe. — Male,  No.  18901,  U.S.NJM.;  Zacualpan,  Mexico,  January, 
1912  (R.  Mtkller) ;  paratype  No.  18901a,  from  the  same  locaUty  and 
source,  January,  1914. 

dose  to  M.  brurmettdlis  Dyar,  but  of  a  different  color  and  the  ter- 
minal markings  more  open. 

Genus  ISCHNURGES  Lederer. 

ISCHNURGES  MIGROCHBOIA.  m 


Fore  wing  pale  yellow,  marked  with  pink;  a  stripe  along  costal 
edge  to  the  distinct  dark  reniform;  outer  and  subterminal  powdery 
lines,  slightly  curved  and  parallel  to  margin,  the  terminal  space 
sparsely  powdered,  thicker  toward  apex.  Hind  wing  straw-whitish. 
End  of  abdomen  tinged  with  pink.    Expanse,  22  mm. 
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Typ^.— Female,  No.  19280,  U.S.N.M.;  Guerrero  Mill,  Bidalgo, 
Mexico,  9,000  feet  (Mann  and  Skewes;  gift  of  B.  Preston  dark). 

Gemu  BOEOTABCHA  Mejrkk. 

BOBOTARCHA  UTHOCirMALIS,  mw  ipedM. 

Fore  wing  silvery  white,  marked  with  dark  grayish  brown;  costa 
and  inner  margin  narrowly  dark,  termen  more  broadly  so,  widening 
to  anal  angle;  basal  space  dark;  a  large  spot  in  cell  and  one  below 
across  submedian  space;  a  large  spot  at  end  of  cell  fused  to  costa; 
outer  line  slender,  brown,  dentate  on  the  veins,  curved  above,  re- 
treating across  submedian  space.  Hind  wing  subhyaline  whitish, 
termen  narrowly  brown.    Expanse,  18  mm. 

Typ^.— Male,' No.  19281,  U.S.N.M.;  Teapa,  Tabasco,  Mexico,  Feb- 
ruary, 1914  (R.  Mtiller). 

Subfamily  CRAMBINAE. 

GeniiB  CRAMBUS  rwbddmm. 

G8A1CBUS  CHALC08TDMU8,  mw  ipedM. 

Fore  wing  white,  tinged  with  yellowish  and  densely  powdered  with 
black  atoms,  showing  clear  white  only  in  cell  and  a  ray  on  basal  half 
of  submedian  fold;  discal  spot  black;  cell  bordered  internally  with 
black;  short  black  rays  between  veins  2-5;  termen  narrowly  yellow, 
with  subterminal  row  of  leaden  dots  and  terminal  row  of  black  ones; 
fringe  metallic  silvery.  Hind  wing  gray,  with  pale  fringe.  Expanse, 
27  mm. 

Typc—Uele,  ^o.  19282,  U.S.N.M. ;  Esperanza,  Mexico,  April,  1911 
(R.  MflHer). 

Kindly  compared  with  material  in  the  British  Museum  by  Mr. 
William  Schaus. 

CRAMBUS  HABFIPmUS,  wbw  ipedM. 

Fore  wing  light  brownish,  indistinctly  streaked  on  the  veins, 
darker  along  costa  and  lighter  toward  inner  margin;  a  broad  white 
subcostal  band  edged  with  brown,  narrowing  submarginally  and 
only  narrowly  and  diffusely  reaching  the  outer  margin;  outer  line 
curved,  white,  edged  with  brown  within,  marked  by  a  little  white 
before  and  beyond  at  costa;  a  terminal  brown-black  line.  Hind 
wing  whitish,  smoky  grayish  on  costal  third.    Expanse,  22  mm. 

Type.—U6lB,  >io.  18902,  U.S.N.M.;  Real  del  Monte,  Hidalgo, 
Mexico  (Van  Ostrand  through  W.  D.  Kearfott).  A  series  of  thirty- 
seven  in  all  from  this  locality  and  six  from  Tehuacan,  Puebla,  Mexico, 
October,  1910  (R.  Mtiller). 

Male  antennae  slightly  thickened  and  flattened.  Fore  wing  with 
vein  7  given  off  farther  from  the  apex  than  9;  11  anastomosing  with 
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12;  hind  wing  with  veins  4-5  stalked.    Fore  wing  with  the  apex 
strongly  falcate,  pointed. 

A  specimen  was  determined  b j  Mr.  Schaus  as  Orambw  nergadhu 
Dmce;  but  I  recognize  as  nergaeUus  specimens  from  Popocatepetl 
Park,  Mexico,  in  which  the  white  stripe  nms  through  uniformly  to 
margin  and  there  is  no  outer  line.  In  these  vein  11  does  not  anas- 
tomose with  12,  but  is  curved  and  approximate  to  it. 

Geno  lESTA  Djv. 

nSTA  ADVLCIA,  MWipMtoik 

Fore  wing  pale  straw-color,  with  two  outer,  oblique,  wavy,  pale 
brown  lines,  converging  a  little  toward  costa  and  somewhat  suffused 
along  the  veins;  small  discal  dot  and  terminal  dots  black.  Hind 
wmg  whitish.    Expanse,  16  mm. 

Typ^.— Female,  No.  19283,  U.S.NJtf.;  Teapa,  Tabasco,  Mexico, 
January,  1914  (R.  MOBer). 

Fore  wing  pale,  with  brown  shades  along  costa,  mesially,  and  at 
tomus;  lines  remote  from  margin,  parallel,  blackish,  curved,  the 
inner  lost  in  the  central  brown  shade;  a  blackish,  apical,  triangular 
spot;  terminal  dote  small,  black.  Snd  wing  whitish.  Expanse, 
21  mm. 

TVp^.— Female,  No.  19284,  U.S.NJif.;  Teapa,  Tabasco,  Mexico, 
February,  1914  (R.  MOUer). 

Subfamily  Epipaschiinae. 

Gmuui  JOCARA  Walter. 

JOCAKA  BAN,  wbw  ipedeg. 

Base  glaucous  gray,  median  space  brown,  terminal  space  viola- 
ceous, all  but  the  latter  irrorated  with  coarse  black  scales;  lines  far 
out,  pale,  with  fine  double  blackish  borders;  inner  with  a  black 
ray  to  base  along  submedian  fold;  outer  excurved  centrally  and 
dentate;  lower  third  of  basal  space  violaceous  blackish;  discal  spot 
large,  black;  a  black  shade  line  beyond  it,  dividing  the  median 
space;  a  terminal  row  of  black  dashes.  Hind  wing  pale  grayish 
over  disk,  apex  and  outer  margin  shaded  with  fuscous;  a  pale  sub- 
marginal  line,  retreating  at  apex,  with  a  black  patch  before  and 
beyond  it  on  submedian.    Expanse,  27  mm. 

Type.— Female,  No.  19285,  U.S.NJM:.;  Teapa,  Tabasco,  Mexico, 
December,  1913  (R.  MOller). 
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DESCRIPTIONS  OF  MISCELLANEOUS  NORTH  AMERICAN 
CHALCIDOID  HYMENOPTERA  OF  THE  FAMILY  EULO- 
PHTDAE. 

By  a.  a.  Girault, 

Of  the  Bureau  of  Entomology,  United  Statee  Department  of  Agriculture. 


The  following  descriptions  are  based  on  specimens  in  the  United 
States  National  Museum  and  were  made  with  a  Zeiss  binocular  micro- 
scope, having  the  highest  magnification. 

RHICNOPELTOMYU  MABTLANDBNSIS,  mw  ipedM. 

Female. — ^Length,  1.50  mm.    Abdomen  acmninate. 

Differs  from  hidnda  (Ashmead)  in  being  smaller  and  more  slender, 
the  body  is  dark  green,  the  two  transverse  marks  on  the  fore  wing 
are  shorter  and  fainter,  the  distal  one  from  stigmal  vein  distinctly 
not  reaching  the  middle  of  the  wing,  the  proximal  one  still  shorter; 
the  postmarginal  vein  is  longer,  also  the  marginal  fringes  of  the 
fore  wings  G>ut  not  long  by  far);  funicle  1  is  somewhat  shorter. 
Postmarginal  vein  over  twice  the  length  of  the  stigmal.  Legs  (ex- 
cept the  caudal  coxa  above  at  base)  and  proximal  half  of  scape, 
brownish  yellow.  Propodeiun  short,  glabrous,  noncarinate.  Parap- 
sidal  furrows  complete.  Thorax  scaly.  Mandibles  6-dentate,  three 
lateral  teeth  large,  others  minute. 

From  one  female  on  a  tag  in  the  United  States  National  Museiun, 
labeled  ''Bladensburg,  Maryland,  June  16." 

Type. — Cat.  No.  19582,  U.S.N3f.,  the  above  specimen  and  a  slide 
bearing  a  pair  of  wings  and  the  head. 

RHICNOPELTOMTIA  ACHBTSOCHAKOmES.  new  ipede*. 

Female. — ^Length,  1 .10  mm.  Like  species  of  AchryaocJiaris.  Ring- 
joints  minute. 

Dark  metallic  green,  the  legs  white  excepting  the  coxae,  the  caudal 
femur  dusky  above  at  proximal  two-thirds.  Forewings  with  a  large, 
distinct  fuscous  spot  from  the  stigmal  vein,  narrower  at  caudal  half, 
deeper  at  cephalic  half.  Scape  white,  dusky  at  cephalic  third  (or  a 
little  more  above);  pedicel  black;  rest  of  antennae  yellowish,  the  dis- 
tal club  joint  dusky,  not  much  longer  than  its  distinct  terminal  spine 
which  is  conical  and  somewhat  longer  than  wide.    Club  2  longest, 
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slightly  longer  than  the  two  fimicle  joints  which  are  subequal,  each  a 
third  longer  than  wide  and  a  little  longer  than  the  pedicel.  Man- 
dibles tridentate,  tooth  3  smallest,  I  and  2  acute,  subequal.  Body 
shiny,  the  scaly  sculpture  delicate  and  inconspicuous.  Propodeum 
plane.  Postmarginal  vein  shorter  than  the  stigmal.  Parapsidal  fur- 
rows complete,  sutured  cephalad  only. 

From  one  female  captured  by  sweeping  in  the  forest,  District  of 
Columbia,  May  10, 1915. 

Typ^.— Oat.  No.  19583,  U.S.N3f .,  the  female  on  a  tag,  the  head  on 
a  slide. 

RHICNOPELTOMTIA  SCUTELLATA,  new  ( 


Female. — ^Length,  2  nun.    Rather  stout. 

Dark  purplish  black,  the  wings  hyaline,  the  venation  yellow,  the 
stigmal  vein  dusky.  Trochanters,  Imees,  tibiae,  tarsi,  and  scutelliun 
white,  the  median  line  of  the  scutellmn  broadly  concolorous,  this  line 
broadening  gradually  distad,  spreading  aroimd  the  apex  narrowly, 
thus  mushroom-shaped;  the  disto-lateral  bristle  is  a  little  separated 
from  this  line  and  are  the  only  two  bristles  present  on  the  scutellmn, 
the  latter  with  a  very  short  median  groove  at  base.  Parapsidal  fur- 
rows far  cephalad  only.  Abdomen  stout,  subglobular.  Body  very 
finely  scaly,  the  propodeiun  plane,  subglabrous.  Postmarginal  vein 
slightly  shorter  than  the  stigmal,  the  marginal  much  longer  than  the 
broken  submarginal.  Cephalic  tibial  spur  not  forming  a  strigil. 
Third  ring-joint  largest.  Pedicel  subequal  to  club  2;  club  3  conical, 
four  times  longer  than  its  short,  distinct  terminal  spine,  subequal  to 
funide  2;  funicle  1  two-thirds  longer  than  wide,  somewhat  longer 
than  the  pedicel.  Mandibles  with  three  large,  acute  teeth,  the  third 
smallest;  dusky,  red  at  tip. 

From  one  female  on  a  tag  captured  by  sweeping  in  the  forest, 
District  of  Colmnbia,  May  10, 1915. 

Type. — Cat.  No.  19584,  U.S.N3f .,  the  above  specimen,  the  head  on 
a  slide. 

RmCNOPELTOMTIA  VIRmiSCUTELLUM,  new  i 


Female. — Length,  2.05  mm. 

Canary  yellow,  the  wings  hyaline,  the  venation  yellow;  ocellar  area, 
a  large  quadrate  area  on  cephalic  scutmn  (cephalic  third  or  somewhat 
more  but  not  reaching  the  abbreviated  parapsidal  furrows),  scutelliun, 
postscutellum,  axillae  lightly  meso-cephalad,  meson  of  propodeiun 
not  very  broadly,  a  marginal  spot  on  abdomen  at  base  and  three  mod- 
erate cross  stripes  on  middle  abdomen,  the  first  at  apex  of  proximal 
fourth,  the  third  somewhat  distad  of  the  middle,  all  three  thickened 
at  the  meson  and  there  more  or  less  confluent,  dark  metallic  green. 
Tip  of  ovipositor  valves  black.  Body  finely  scaly.  Postmarginal 
vein  somewhat  longer  than  the  stigmal.    Propodeum  noncarinate. 
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Mandibles  tridentate,  the  face  of  the  inner  tooth  concaved  and  feebly 
serrate.  Chib  with  its  terminal  nipple  over  half  the  length  of  dub 
3,  which  is  shortest,  chib  2  longest,  subequal  to  funide  2,  which  is 
longer  than  wide.  Funicle  1  nearly  twice  longer  than  wide,  barely 
longer  than  the  pedicel.  Antennae  dusky,  the  scape  yellow.  First 
ring-joint  largest.    Scutellum  with  2  bristles  (distad  of  center). 

Described  from  a  female,  forest,  May  18,  1915.  District  of  Co- 
lumbia. 

Th/pe. — Cat.  No.  19585,  U.S.N.M.,  the  female  on  a  tag,  the  head  on 
a  slide. 

ACHTSOCHABKLLA  AMBKHUNA,  mm 


Female. — ^Length,  1  mm. 

Differs  from  acumincUicornis  Oiranlt  in  being  less  robust,  the  l^^s 
are  white  (including  all  coxae),  the  general  coloration  is  dark  metallic 
green,  the  wings  are  hyaline  throughout,  the  stigmal  and  postmar- 
ginal  veins  are  somewhat  longer,  the  scaly  sculpture  of  the  thorax 
fainter,  the  thorax  more  shiny.  The  joints  of  the  fimide  and  dub 
are  distinctly  shorter,  funicles  1-2  only  about  three-fourths  longer 
than  wide,  the  dub  joints  a  little  shorter.  Mandibles  with  three 
acute  teeth.  Scape  white,  rest  of  antennae  black.  Hairs  on  flagellum 
shorter.  Compared  with  type  of  the  named  species.  Flagellum 
with  the  dub  distinct,  less  acuminate.    Abdomen  sessile. 

From  one  female,  forest,  May  18,  1915,  Washington,  District  of 
Columbia. 

Typ^.— Cat.  No.  19586,  U.S.N31.,  the  female  on  a  tag,  the  head 
on  a  slide. 

CHBTSOCHABOMTIA  OCCmENTAUS,  mw  i 


Female. — ^Length,  1.50  mm. 

Shining,  bright  metallic  green,  the  legs  white  except  the  cox»; 
scape  white  except  rather  broadly  at  apex.  Body  very  delicatdy 
scaly,  the  face  more  coarsdy  so.  iSropodeum  nearly  glabrous.  Vena- 
tion dusky  yellow,  the  wings  hyaline.  Pedicd  slightly  longer  than 
wide,  subequal  in  length  to  funicle  3;  ring-joint  3  abruptly  shortest 
(in  relation  to  the  funicle),  distinctly  wider  than  long,  its  apical 
margin  oblique;  funides  1-2  subequal,  longest,  each  somewhat  longer 
than  thick;  club  1  slightly  shorter  than  funicle  3;  terminal  nipple 
of  the  club  distinct.  Antennae  with  short  pubescence.  Third  ring- 
joint  very  large,  colored  and  clothed  like  the  fimide.  Habitus  of 
Achyaocharia.  Postmarginal  vein  elongate,  the  stigmal  about  a 
third  of  its  length,  distinctly  longer  than  wide,  yet  short.  Marginal 
vein  about  twice  the  length  of  the  submarginal.  Abdomen  sub- 
petiolate,  propodemn  noncarinate.  Parapsidal  furrows  cephalad 
only,  short.    Axillae  only  slightly  advanced.    Cheeks  very  short. 
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Described  from  one  female  on  a  tag  in  the  United  States  National 
Museum,  '^Sonoma  Co.,  Calif." 

Type. — Cat.  No.  19590,  U.S.NJM.,  the  above  specimen,  the  an- 
tennae on  a  slide. 

ACHBTSOCHAROIDBS  ITIIANI,  aew  ipedefc 

Female. — ^Length,  1. 10  mm. 

Dark  metallic  blue  green,  the  wings  hyaline,  the  legs  white  except 
the  coxae.  Venation  yellow,  the  postmarginal  vein  subequal  to 
the  stigmal.  Coarsely  scaly,  the  meson  of  scutellmn  broadly  gla- 
brous, the  propodeum  subglabrous.  A  round  fovea  at  meson,  base  of 
propodemn.  Parapasidal  furrows  complete  but  sutured  only  at 
cephalic  third,  the  rest  an  impression.  Propodeum  noncarinate, 
nearly  of  uniform  length.  Two  large  bristles  on  the  scutellmn. 
Scape  white.  Pedicel  somewhat  longer  than  wide,  sUghtly  shorter 
than  either  of  the  three  funicle  joints  which  are  distinctly  longer 
than  wide.  Club  1  subequal  to  the  pedicel.  Second  club  joint  as 
long  as  the  first,  with  a  distinct  terminal  spine.  Two  outer  teeth 
of  mandibles  of  equal  length,  acute,  the  third  very  short. 

From  one  female  labeled  ^^Chrysocharis  oscinidis  Ashmead.  In- 
diana, 1311." 

T)/pe. — Cat.  No.  19591,  U.S.N.M.,  the  above  specimen  on  a  slide. 

ACHTSOCHAKIS  KAN8ENSIS,  mw  apedM. 

Female. — ^Length,  1  mm. 

Dark  metallic  green,  the  wings  hyaline  except  a  very  small  amount 
of  staining  just  against  the  apex  of  the  stigmal  vein,  the  venation 
dusky  yellowish.  Legs  white  except  coxae  and  middle  and  hind 
femora.  Proximal  two-thirds  of  scape  white.  Mandibles  tridentate, 
the  inner  tooth  smaller  by  far.  Pedicel  subequal  to  fimicle  2  which 
is  subequal  to  club  2;  club  1  slightly  wider  than  long.  Third  club 
joint  with  a  distinct  terminal  spine.  Postmarginal  vein  nearly  as 
long  as  the  stigmal.  Scutellum  imiformly  sculptxured.  Propodemn 
distinct,  shorter  than  in  A.  titiam.  Parapsidal  furrows  deeper  all  the 
way  up  (from  caudad)  than  in  tUia^i  and  the  abdomen  more  dis- 
tinctly sculptured.  Caudal  tibiae  just  below  knee  slightly  dusky. 
Sculptured  as  in  UHani  and  the  propodeum  similar  but  shorter. 

Described  from  one  female  in  the  United  States  National  Museiun, 
labeled  '^Chrysocharis  osdmdis  Ashm.  Riley  Co.,  Kansas,  Marlatt, 
August." 

Type. — Cat.  No.  19592^  U.S.NJiI.,  the  specimen  on  a  slide  in  frag- 
ments. 
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PSBUDIGLTPHOBfTIA  rLATVACOBS,  at 

Female. — ^Length,  2  mm. 

Bri^t  golden  jelloW;  the  wings  hyaline,  the  venation  yellow,  the 
apex  of  the  ovipositor  black,  the  body  marked  as  follows  with  dark 
metallic  green:  Upper  two-thirds  of  occiput,  ocellar  area,  meson  of 
pronotmn  broadly,  cephalic  half  of  scutum,  scuteUum,  propodeum,  a 
not  broad  stripe  across  abdomen  with  a  distinct  rectangular  meeal 
projection,  thorax  just  latered  of  distal  scuteUum,  metapleura  and 
four  cro8SH9tripe6  on  abdomen  at  middle,  aU  broadly,  suflfusedly  joined 
along  the  meson,  the  first  at  proximal  fourth  or  more,  the  fourth 
obliqued  on  each  side  from  the  meson,  at  about  distal  three-fourths; 
proventer  cephalad  and  between  the  coxae,  postscutellum,  mesopleu- 
rum  caudad  of  the  tegulae,  mesoventer,  metaventer,  and  most  of  hind 
coxae.  Stripes  of  abdomen  continued  over  the  venter.  Postmaiginal 
vein  not  quite  so  long  as  the  stigmal.  Propodeum  scaly,  with  a 
median  carina  and  no  others.  Scape  metallic  green  and  the  pedicel 
above  except  at  apex;  the  latter  subequal  in  length  to  funicle  1  which 
is  somewhat  longer  than  wide,  funicle  2  quadrate.  Mandibles  7-  and 
8-dentate.    Hind  tibial  spurs  not  seen. 

Agrees  in  pattern  with  americana  but  the  stripes  on  the  abdomen 
in  that  species  are  consolidated  (or  there  is  one  broad  stripe),  the 
postscutellum  is  not  metallic  nor  the  meson  of  pronotum  nor  the 
mesopleurum  and  so  on. 

Described  from  two  females  on  a  minutien  mount  in  the  United 
States  National  Museum,  labeled ''  25^^  Los  Angeles  Co.,  California.^' 

Types. — Cat.  No.  19593,  U.S.N.M.,  the  above  specimens  and  a 
sUde  with  the  head. 

This  species  is  doubtless  congeneric  with  Cirrospilus  JUmcincttui 
Riley. 

STENOMESIOIDEAt  new  genus. 

Female. — ^Belongs  to  the  Ophelinini.  Head  normal,  the  antenn» 
inserted  a  little  below  the  middle  of  the  face,  10-jointed,  with  two 
ring  and  club  joints.  Pronotum  conical  but  not  long.  Parapsidal 
furrows  complete,  not  reaching  the  pronotum.  Axillae  not  advanced. 
ScuteUum  simple,  with  a  groove  dorso-laterad,  laterad  of  the  two 
bristles  on  each  side.  Propodeum  with  median  and  lateral  carinae, 
the  latter  at  base  for  some  distance  a  sulcus.  Abdomen  sessile,  the 
second  segment  occupying  about  a  fourth  of  the  surface.  Marginal 
vein  long,  a  Uttle  shorter  than  the  submarginal,  about  twice  the 
length  of  the  elongate  stigmal,  which  is  somewhat  shorter  than  the 
postmaiginal.    No  true  grooves  on  scuteUum. 

Oenoiype. — Stenomesioidea  mdlea,  new  species. 
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STBNOBfESIOIDEA  MELLEA,  mw 

Female. — Length,  2.50  mm. 

Uniformly  golden  yellow,  the  fmiicle  and  olub  black,  the  venation 
yellow,  the  forewing  stained  yellow  from  base  out  to  the  end  of  the 
venation.  Fmiicle  1  much  the  longest,  nearly  twice  longer  than 
wide,  4  barely  longer  than  wide,  subequal  to  club  1;  club  2  conical 
and  longer  than  1,  acute,  without  a  terminal  nipple.  Pedicel  not 
quite  as  long  as  funicle  4.    Body  with  delicate  sciJy  sculpture. 

Type. — Cat.  No.  12735,  U.S.N.M.,  two  females  on  tags  (forewing, 
caudal  tibiae,  and  an  antenna  on  a  slide).  These  specimens  are 
labeled  ''Stenomesoidea  mellea  Ashm.,"  an  undescribed  species,  and 
"3436*^.26/784." 

STMPIBSOMORPHELLEUS  NIGRICEPS,  MfW  ifdM. 

Female. — ^Belongs  to  the  Ophelinini  and  in  my  table  to  the  Austra- 
lian genera  nms  to  SympiesomorpheUeus  but  the  club  is  apparently 
3-jointed,  the  third  joint  nipple-like  yet  not  articulated.  Ajdllae  not 
advanced. 

Length,  2.50  mm. 

Deep  orange  yellow,  the  head,  antennae,  prothorax,  scutiun,  parap- 
sides  except  laterad,  axillae  except  caudal  and  lateral  margins,  mar- 
gins of  abdomen  very  narrowly  and  a  median  stripe  down  dorsum  of 
abdomen  conmiencing  a  little  out  from  base,  gradually  narrowing  to 
apex,  black.  Tip  of  ovipositor  valves  black.  The  very  long-sagittate 
mesal  marking  on  abdomen  is  connected  narrowly  with  the  base. 
Head  finely  scaly  (except  the  middle  of  the  face),  the  thorax  more 
coarsely  so  (except  the  scutellum,  postscutellum,  and  propodeiun, 
which  are  glabrous,  the  abdomen  slightly  scaly).  Propodeum  with 
a  delicate  median  carina  and  no  others,  the  spiracles  small.  Pedicel 
a  little  longer  than  wide  at  apex,  shorter  than  funicle  4,  which  is  a 
little  longer  than  wide;  funicle  1  nearly  twice  longer  than  wide; 
club  1  slightly  shorter  than  funicle  4;  club  2  shorter,  the  apparent  3 
very  small.  Venation  as  in  Stenomesioidea  but  the  marginal  vein 
distinctly  longer 

From  one  female  in  the  United  States  National  Museum  labeled 
"College  Station,  Texas.    September,  Banks.'' 

Type.—CsLt.  No.  19594,  U.S.N.M.,  the  female  on  a  tag;  the  hind 
tibiae,  forewing,  and  an  antenna  on  a  slide. 

The  grooves  on  the  scutelliun  are  just  within  the  two  bristles  on 
each  side. 

Genus  dRROSPlLOIDEUS  Ashnead. 

The  hind  tibiae  bear  two  rather  long,  slender  spurs,  so  the  genus 
belongs  to  the  Ophelinini  and  is  the  same  as  my  Sympiesomarphel- 
kiL8.    The  mandibles  of  the  genotype  are  8-dentate.    The  terminal 
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nipple  of  the  dub  is  not  articulated.  Propodeum  with  a  median 
carina  and  a  curved  lateral  one.  Abdomen  rather  slender,  its  seg- 
ment 2  somewhat  over  a  fourth  the  length  of  the  surface.  Parapsidal 
furrows  and  axillae  as  in  the  preceding  species. 

PSBDDlGLTPHOBfTIA  (COWOSPILUS)  PLAVICINCn»  (Bfley). 

This  species  is  the  same  as  OirrospUvs  flavimaculata  Ashmead. 
There  are  specimens  in  the  United  States  National  Museiun  from 
Algonquin,  Illinois  (Nason),  and  from  Washington,  District  of  Co- 
lumbia.   The  caudal  femur  is  concolorous. 

Proi>odeum  without  lateral  carinae.  Postmarginal  vein  somewhat 
shorter  than  the  stigmal.    Types  compared. 

P8EUDIGLYPHOMYU  CINCTrrHORAX,  aew  i 


Female. — Liength,  1.60  mm. 

Di£Fers  from  flavidnctus  Riley  in  that  the  yeUow  on  the  little  less 
than  distal  half  of  the  distal  scutum  is  complete — that  is,  crosses  the 
entire  dorsal  thorax  (the  parapsides  with  only  their  lateral  and 
cephalic  margins  metallic  dark  blue  or  concolorous) ;  the  caudal  femur 
is  golden  yellow  (thus  but  the  caudal  coxa  is  concolorous)  and  also 
the  head  (except  cheeks  below  the  eyes,  ocellar  area  and  occiput,  the 
latter  except  around  the  mouth  and  dorso-laterad  at  each  eye). 
Thorax  scaly,  the  propodeum  and  postscutellum  smoother.  Venation 
yellow.  Scape  metallic  except  at  apex,  the  pedicel  so  at  base  above 
broadly.  Funicle  1  subequal  to  the  pedicel,  somewhat  longer  than 
wide,  2  quadrate.  C)lub  with  a  small  terminal  nipple.  Postmarginal 
vein  slightly  shorter  than  the  stigmal.  Mandibles  5-dentate.  Com- 
pared with  type  ot  flavidnctus. 

Described  from  a  single  female  captured  at  Algonquin,  Illinois, 
September  20,  1895  (Nason). 

Tyye.— .Cat.  No.  19602,  U.S.N.M.,  the  female  on  a  tag,  the  head, 
a  hind  tibia  and  a  f  orewing  on  a  slide. 

P8EDDIGLTPHOMTIA  PCLCHKA,  aew  fdea. 

Female. — ^Like  am^ricana  but  wholly  lemon  yellow,  the  legs  wholly 
so  and  the  metallic  blue  green  markings  differ  as  follows:  The  upper 
occiput  more  narrowly  green,  the  pronotum  all  green,  the  area  of 
the  cephalic  half  of  the  scutum  is  semicircular,  the  stripe  across  base 
of  abdomen  is  absent,  while  the  broad  abdominal  stripe  is  farther 
distad,  distinctly  closer  to  the  tip  than  to  the  base  and  excised  only 
proximo-laterad,  so  that  there  is  at  meson  an  obtuse  projection  from 
the  proximal  mai^in.  Also  the  sides  of  the  thorax  caudad  of  the 
teniae  and  proximal  half  of  caudal  coxae  are  metallic  blue.  The 
broad  band  of  the  abdomen  crosses  the  venter.    Mandibles  5-dentate. 

Described  from  one  female  labeled  * '  from  Buccylatrix  specias.  Feb- 
ruary 9,  1908.     OtrrospUus  flamdnctu8  Riley.''     United  States. 
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Type. — Cat.  No.  19603,  U.S.N.M.,  the  specimen  on  a  tag,  the  head, 
hind  tibiae  and  a  forewing  on  a  slide. 

LBUOODHMU  NIGKirBNTBIS*  mw  ipedM. 

Female. — ^Twice  the  size  of  the  genotype,  varying  as  follows: 
Abdomen  black  (not  yellow  with  the  apical  mai^in  of  each  segment 
black),  the  substigmsJ  spot  of  the  forewing  black  and  much  larger, 
longer  than  the  stigmal  vein  (faint  and  very  small  in  the  typical 
form),  the  mandibles  are  7-dentate  (6-dentate  in  the  other),  the 
silvery  band  on  the  face  is  a  little  narrower  (across  near  ventral 
ends  of  the  eyes  and  continuous),  the  propodeum  blacker  and  the 
hind  coxae  are  black.  General  color  orange  yellow  (in  typica  honey 
yellow).  Scutellum  with  four  bristles  which  are  laterad  of  the 
grooves.  Median  carina  of  propodeum  paired,  no  others.  Com- 
pared with  types  of  genotype. 

Described  from  four  females  in  the  United  States  National  Mu- 
seum labeled  ''Madison,  Fla.,  X.14,  1914.  Parasite  of  Pyroderees 
rileyi  Wals.  Cotton.  W.  D.  Pierce." 

Type. — Cat.  No.  19604,  U.S.N.M.,  the  above  specimens  plus  a  sUde 
with  forewing,  head,  and  hind  tibia  (and  same  of  L.  typica  Howard 
but  not  types).    Three  of  the  females  are  paratypes. 

In  this  genus  the  third  joint  of  the  club  is  nipplelike,  the  small 
hind  tibial  spurs  double,  two  ring-joints,  the  first  very  diort.  The 
vertex  is  more  or  less  elevated  in  dry  specimens.  The  genotype  has 
a  delicate,  paired  median  carina  on  the  propodeum  and  no  others, 
the  propodeum  glabrous.    Body  scaly. 

GLOSTKBOCEBUS  UTAHKNSIS  CAUFOBNICDS*  mw  TttMir. 

Female. — ^Length,  1  mm. 

Differs  from  typical  utdhenais  Crawford  in  having  the  preximal  or 
third  stripe  of  the  forewing  present  in  the  shape  of  a  lai^e  triangular 
area  from  the  caudal  mai^in,  its  base  or  broad  end  distad  and  its 
pointed  end  extended  along  the  caudal  mai^in  to  base  and  distad  to 
the  second  stripe;  it  extends  cephalad  nearly  to  cephalic  margin. 
In  the  typical  form  it  is  present  only  all  along  the  caudal  margin. 
Mandibles  tridentate  in  both.  Also,  here  the  distal  stripe  of  the 
forewing  is  broader  than  the  second  (the  other  way  round  in  the 
typical  form). 

From  two  females  on  tags  ''Berkeley,  Calif.  May  29, 1911.  P.  H. 
Timberlake." 

Type. — Cat.  No.  19605,  U.S.N.M.,  the  above  specimens  ( = type  and 
paratype),  and  slide  with  pair  of  wings  and  head  of  a  paratype  typ- 
ical form. 
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CL06TBBOCBBII8  VTAHENSIS  ONCINNATra,  mw  vhMj. 

Male. — ^Lengthy  0.70  mm.  Differs  from  the  typical  form  in  having 
the  second  stripe  of  the  forewing  very  broad  and  the  basal  infuma- 
tion  is  somewhat  as  in  ccUifornicus.  Also  from  both  in  having  the 
body  more  shiny,  the  sculpture  more  delicate.    Mandibles  tridentate. 

fVom  a  female  on  a  tag,  ''Par.  on  a  Cynipid,  3.  U.  lioyd,  Cincin- 
nati, Ohio,  July  1,  '95.    463^2." 

Type. — Cat.  No.  19606,  U.S.N 31.,  the  above  specimen,  and  the  head 
and  pair  of  wings  on  a  slide. 

HBMIPTABSKNOmBUS  AlfEBICANV8»  mw  ipiciM, 

Female. — ^Length,  1.75  mm.  Differs  from  semialbicliavua  in  having 
the  stigmal  vein  over  a  third  the  length  of  the  marginal. 

Dark  metallic  green,  the  antennal  club  silvery  white,  the  following 
parts  fulvous:  The  abdominal  petiole  and  a  large  V-shaped  area 
dorsad,  its  apex  at  base  and  each  arm  extending  to  about  middle; 
proximal  two-thirds  of  abdominal  venter  except  the  lateral  margins 
narrowly;  the  legs  except  the  cephalic  concolorous  coxae,  the  ends 
and  middle  of  the  sides  narrowly  of  cephalic  femora  and  the  white 
tarsi;  scape  and  pedicel  (lighter).  Distal  tarsal  joint  dusky;  also 
more  or  less  of  the  hind  tibia.  Funicle  black.  Forewings  lightly 
smoky  from  base  of  the  marginal  vein  distad  to  the  apex,  the  inf usca- 
tion  more  or  less  irregular.  Funicle  subcompressed,  1  two  and  one- 
half  times  longer  than  wide,  2  and  3  subequal,  but  3  stouter,  each 
longer  than  1;  4  as  stout  as  3,  subequal  to  the  club,  shorter  than  1, 
distinctly  longer  than  the  pedicel  and  a  third  shorter  than  3.  Club 
1  distinctly  longer  than  2.  Antennae  inserted  in  the  middle  of  the 
face,  the  club  with  a  short  terminal  spine.  Mandibles  6-dentate. 
Head  and  thorax  scaly  punctate,  the  propodeum  more  coarsely,  with 
a  delicate,  nearly  complete,  long  median  carina  and  one  irregular 
lateral  one  (composed  of  several  crooked  rugae).  Spiracle  minute, 
round,  cephalad.  Middle  femur  above  metallic.  Poetmarginal  vein 
a  third  or  more  longer  than  the  slender  stigmal.  Abdominal  petiole 
very  short.  Segment  2  of  the  abdomen  longest,  occupying  about  a 
fourth  of  the  surface,  the  abdomen  flat  above,  keeled  beneath. 
Axillae  advanced  half  way  into  the  scutiun.    Propodeiun  long. 

From  a  female  captured  in  the  forest.  District  of  Columbia,  May 
11,  1915. 

Type. — Cat.  No.  19624,  U.S.N.M.,  the  above  specimen  on  a  tag,  the 
head  and  forewing  and  the  hind  tibia  on  a  slide. 

A  somewhat  similar  species  occurs  in  AustraUa. 
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TETRASTICHOMTIA,  new  geiiiifl  (TetrMtkhini). 

No  groove  on  scutum;  one  groove  (the  lateral)  on  scutellum. 
Four  ring-joints,  the  third  very  short,  three  funicle  and  club  joints. 
Pedicel  and  funicle  1  subelongato. 

Genotype. — Miotropis  disiocampae  Ashmead. 

PSEUDIGLYPHOMTU  AMERICANA,  new  species. 

Female. — ^Length,  1.60  mm. 

Legs  and  abdomen  golden  yellow,  the  head  and  thorax  sanguineous, 
the  wings  hyaline,  the  venation  yellow.  Variegated  with  dark 
metallic  green  as  follows:  Ocellar  area,  upper  fourth  of  occiput, 
cephalic  apex  of  pronotiun,  cephaUc  half  of  scutum,  the  area  frus- 
tum-shaped (narrowing  caudad,  thus  leaving  the  lateral  maj^in  more 
and  more)  its  caudal  margin  incised  obtusely  at  meson;  caudal  mar- 
gin of  pronotum  rather  narrowly,  scutellum,  propodexun  (and  the 
thorax  dorsad  just  laterad  of  postscutellum  and  distal  scutellxun),  a 
moderate  stripe  across  base  of  abdomen,  its  caudal  margin  wiUi  a 
broad  obtuse  projection  at  meson,  a  very  broad  stripe  across  beyond 
middle  of  the  abdomen  (equal  to  over  one-third  the  siuiace)  its 
margin  deeply  excavated  proximo-laterad  at  lateral  margin  and 
less  deeply  from  lateral  margin  a  little  before  its  caudal  end,  which 
is  as  far  from  the  apex  of  the  abdomen  as  the  proximal  margin  is 
from  the  green  stripe  at  base.  Tip'of  ovipositor  valves  black.  Mid- 
dle tibia  with  a  rather  broad  cinctus  just  below  the  knee  for 
some  little  distance.  Propodeum  with  a  median  carina  and  no 
others,  the  thorax  scaly.  Scutellum  with  four  bristles  which  are 
just  laterad  of  the  grooves.  Antennae  dusky  yellow;  fimicle  1  some- 
what longer  than  wide,  2  a  little  shorter,  subequal  in  length  to  the 
pedicel.  Nipple  of  club  short,  distinct;  mandibles  5-dentate.  A 
spot  laterad  at  base  of  the  hind  coxae.  That  portion  of  the  broad 
stripe  of  abdomen  proximad  of  the  latero-caudal  excision  passes 
over  the  venter. 

Described  from  one  female  labeled  "  Oirrospikbs  jlavicincttis  Riley. 
1729,  Ohio." 

Type. — Cat.  No.  19625,  U.S.N.M.,  the  above  specimen  on  a  tag, 
the  head,  forewing  and  hind  tibiae  on  a  slide. 

ENTEDON  OGCIDENTALIS,  new  species. 

Female. — ^Length,  3.50  mm.    Robust. 

Like  E.  Jngebviae  Ashmead  but  much  more  robust,  the  post-marginal 
vein  is  slightly  shorter  than  the  stigmal,  which  is  longer  than  wide, 
the  club  lacl^  the  small  terminal  spine  or  it  is  a  mere  tubercle; 
funicle  1  is  distinctly  longer  than  the  pedicel,  two  and  one-half  times 
longer  than  wide,  longer  than  the  club.  The  abdominal  seg- 
ments after  3  are  scaly  and  2  is  not  quite  a  foiu*th  the  length  of 
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the  abdomen.  There  is  a  foveolate  groove  along  each  side  of  the 
median  carina  of  the  propodenm  and  a  boomerang  shaped  carina  over 
the  spiracle.  The  propodeiun  and  hind  coxae  are  more  coarsely  sculp- 
tored.  Occipital  margin  of  the  vertex  finely  scaly,  more  finely  so 
than  the  occipnt.  Hind  tibial  spur  thick  and  of  tolerable  length. 
Tjrpes  compared. 

Described  from  one  female  labeled  ^^Entedon  bigdaviae  Ashmead. 
Type,  Dalles,  Oregon";  three  labeled  '^Loe  Angeles,  California. 
ApriL    Coquillett";  and  three  labeled  ''Wasatch,  Utah,  June  27." 

Type. — Cat.  No.  19626,  U.S.N.M.,  two  females  on  tags,  and  a  slide 
bearing  a  hind  leg  and  an  antenna  (Los  Angeles). 

In  this  species  the  cheeks  at  the  ventral  ends  of  the  eyes  have  a 
broad  path,  which  is  differentiated  by  being  scaly,  not  punctate  (nar- 
rower and  less  distinct  in  higdoviae). 

EPRHOPALOTUS,  new  geaiis. 

Female. — ^Belongs  to  the  Entedonini.  Head  large,  the  antennae 
9-jointed  with  two  large  ring-joints,  the  club  3-jointed  and  with  a 
long  terminal  spine.  Marginal  vein  nearly  tmce  the  length  of  the 
submarginal,  the  stigmal  long  but  somewhat  shorter  than  the  sub- 
elongate  postmarginal  vein.  Segment  2  of  the  abdomen  a  little 
longer  than  3,  occupying  about  a  fifth  of  the  surface.  Pronotum  not 
visible  from  above.  Parapsidal  furrows  as  in  SecodeUa.  Abdomen 
sessile.  Axillae  advanced  half  way  cephalad  of  the  scutellum,  the 
latter  large,  lai^er  than  the  scutum.  Propodeum  short  at  the  meson, 
there  with  three  carinae  with  sulci  between  them,  all  of  the  three 
forked  at  base  in  a  small  way;  also  a  larger,  very  delicate,  shadowy 
carina  somewhat  laterad  of  these;  no  true  lateral  carina  but  a 
spiracular  sulcus  which  is  complete,  running  disto-laterad.  Hind 
tibial  spur  not  especially  large. 

Oenotype. — Eprhopalotus  purpureithoraXf  new  species. 

EPBHOPALOTUS  PURPUBETrHORAX,  aew  inciiB. 

Female. — ^Length,  1.75  mm. 

Metallic  purple,  the  propodeum,  abdomen  and  legs  blue-green. 
Wings  hyaline.  Scape,  tibiae  and  tarsi  white.  Venation  yellow. 
Ifiddle  tibiae  concolorous  for  proximal  half.  Knees  white.  Vertex 
scaly,  also  the  thorax,  the  scutum  and  parapsides  more  coarsely 
than  the  axillae  and  scntellum,  on  the  scutum  the  lines  partly  raised. 
Propodeiun  glabrous,  scaly  toward  the  spiracle  and  laterad.  Abdo- 
men scaly,  glabrous  at  immediate  base.  Scape  dusky  above  and  at 
distal  half,  long  and  slender.  Pedicel  a  half  longer  than  wide  at 
apex,  longer  than  either  fimicle  joint;  2  of  the  funicle  a  little  longer 
than  1,  a  little  longer  than  wide.  Terminal  spine  of  club  as  long  as 
36399*^— Proc.N.M.vol.51— 16 1 
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club  3  which  is  smallest  of  the  dub.  Club  2  slightly  longer  than 
wide.  Forewings  naked  from  proximal  third  of  marginal  vein  to 
base,  broad.  A  line  of  small  setae  along  near  caudal  margin,  opposite 
the  break  of  the  submarginal  vein  (about  10  setae). 

Described  from  one  female  on  a  tag  labeled  ''371^.  Par.  of  Cymps 
from  gall  of  Cecidomyiia  quercus-^vlae.  Issued  March  24,  1879." 
United  States. 

Type. — Cat.  No.  19627,  U.S.N  Jil.,  the  above  specimen,  the  fore  wing 
and  antennae  on  a  slide. 

ACHBTSOCHABELLA  ACUBONATICOSNIS.  mw  if  cIm. 

Female. — ^Length,  1.50  mm. 

Dark  metallic  purple,  the  propodeum  and  abdomen  dark  metallic 
green,  the  wings  hyaline,  their  venation  except  the  dusky  stigmal  vein 
and  the  legs  except  the  dusky  metallic  femora,  reddish  yellow.  Scape 
reddish  yellow,  dusky  toward  tip.  A  very  slight  stain  from  the  apex 
of  the  stigmal  vein.  Postmarginal  vein  distinctly  somewhat  longer 
than  the  stigmal.  Abdomen  with  a  very  short  petiole.  Body  finely 
scaly  reticulate.  Propodeum  of  moderate  shortness,  noncarinate. 
Parapsidal  furrows  complete  but  sutured  only  cephalad.  Magellum 
with  nmnerous  long,  non-whorled,  single  hairs,  the  pedicel  somewhat 
longer  than  wide,  shorter  than  the  following  joints;  funicles  1-2 
subequal,  clubs  1-2  each  slightly  shorter,  dub  3  still  shorter,  termi- 
nating in  a  rather  long  point.  Funicle  1  about  two  and  a  half  times 
longer  than  wide,  the  flagellar  joints  elongate. 

Described  from  one  female  in  the  United  States  National  Museum 
collection  captured  at  Washington,  District  of  Coltmibia,  June  23. 

Type. — Cat.  No.  19628,  U.S.N3f.,  the  female  on  a  tag  plus  a  slide 
bearing  the  antennae. 

PABDIAULOMELLA  IBSENI,  aew  apede^ 

Female. — ^Length,  1.80  mm. 

Dark  metallic  blue,  the  trochanters,  knees,  tibiae,  tarsi,  and  scape 
white,  the  venation  pale,  the  wings  hyaline.  Head  finely  scaly,  the 
thorax  more  finely  so,  the  lines  raised  but  not  very  coarse,  the  areas 
small.  Propodeum  with  a  glabrous  median  carina  and  no  others,  no 
sulci,  of  moderate  length,  scaly  punctate,  the  spiracle  roimd,  cephalad, 
not  small.  Abdomen  finely  scaly.  Axillae  much  advanced.  Scutel- 
liun  with  four  bristles.  Antennae  inserted  below  the  middle  of  the 
face,  cylindrical,  11-jointed  with  two  short  ring-joints,  the  club  3- 
jointed,  the  third  joint  small,  nipple-like,  itself  ending  in  a  short, 
stout  terminal  spine.  Pedicel  barely  longer  than  wide,  two-thirds 
the  length  of  funicle  1  which  is  longest,  widening  distad,  somewhat 
longer  than  wide,  2  a  little  wider  than  long,  3  and  4  subequal,  each 
distinctly  wider  than  long.    Club  1  subequal  to  fimicle  2;  club  short, 
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ovate,  about  half  the  length  of  the  funicle.  Mandibles  10-dentate. 
Marginal  vein  slightly  longer  than  the  submarginal,  over  thrice  the 
length  of  the  stigmal,  the  latter  much  shorter  than  Hie  postmarginal 
which  is  not  quite  half  the  length  of  the  marginal.  Hind  tibial  spurs 
double.    Pronotum  transverse-linear;  scutellimi  simple. 

The  apparent  male  is  smaller  with  the  flagellum  brown,  the  legs 
white  except  the  caudal  tibiae  and  middle  and  caudal  femora  (an- 
other spedm^i  bore  legs  colored  as  in  the  female) .  The  scape  is  com- 
pressed and  widened  below,  the  second  ring-joint  very  short,  the  third 
club  joint  larger  and  with  a  terminal  spine  yet  acute.  The  first  three 
funicle  joints  each  bear  a  long  branch  from  the  same  side  at  base. 
Mandibles  about  7-dentate.  The  two  male  forms  differed  considerably 
in  the  details  of  the  antennae  and  I  do  not  like  to  connect  either  one 
definitely  as  yet  to  this  species.  The  mandibles  were  5-dentate  in 
the  form  colored  unlike  the  female.  There  is  a  white  stripe  across 
the  abdomen  just  out  from  base  and  the  parapsidal  furrows  are  com- 
plete yet  obscure. 

Described  from  two  females  and  several  males  reared  from  larvae 
of  De^nUa  fwierdUs^  Fairfax  County,  Virginia,  June  6  (J.  F.  Strauss). 

Types.— Chi.  No.  19629,  U.S.NJ^,  two  females  on  a  tag;  the  head, 
the  hind  tibiae,  and  the  antennae  on  a  slide. 

This  species  is  somewhat  similar  to  the  female  of  CratatechMS  larvn- 
rum  Linnaeus  (Thomson),  which  has  the  minute  third  joint  of  the 
club  tubular  and  the  first  ring-joint  very  short;  but  in  laarvarwm,  there 
are  only  three  funicle  joints.  There  are  in  the  United  States  National 
Museum  three  specimens  labeled  as  being  this  species,  apparently  in 
Thomson's  handwriting,  two  females  labeled  ^  Silvestri,  Italy,  Octo* 
ber  7,  1902 '' — and  another  which  bears  the  specific  label  and  is  lo- 
calized at  Blankenburg,  Thuringia.  I  doubt  the  identity  of  these 
very  much  excepting  the  third).  Two  females  in  the  same  collec- 
tion, labeled  Cratotechus  v/ngularis  Thomson,  had  the  antennae  10- 
jointed,  with  three  funicle  and  club  joints  and  the  third  club  joint 
large  and  distinct  In  this  species  ungitlaris  the  hind  tibial  spurs 
are  double,  an  incidented  observation  here.  The  specimens  were 
labeled  "  Blankenburg,  Thur.  9 ."  Cratotechua  smerintM  Ashmead. 
female,  has  antennae  like  ungularis^  that  is  as  to  segm^itation.  Type 
examined.  The  club  is  somewhat  enlarged,  the  first  ring-joint  much 
shorter  than  the  second ;  the  third  club  joint  terminates  in  no  distinct 
spine,  but  its  apex  is  nippled  a  little.  The  funicle  is  3-jointed  in 
Trichogra/m/ma  (Cratotechus)  orgyide  (Fitch)  which  appears  cor- 
rectly placed  now. 

The  species  is  dedicated  to  Henrik  Ibsen. 

In  the  genotype  of  Dimmockia  the  mandibles  are  large,  broadly 
truncate  at  apex,  10-dentate,  the  antennae  are  brownish,  the  pedicel 
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longer,  funicle  2  quadrate  and  3  or  4  not  as  wide  as  in  ibseni;  the 
club  has  an  apparent  small,  obtuse  nipple-Uke  third  joint,  but  this  is 
not  articulated  as  in  ibsem  and  per  ae  does  not  bear  a  terminal  spine. 
Dinvmockia  bears  two  ring-joints,  the  antennae  10-jointed,  with  two 
club  and  four  funicle  joints.  The  head  is  stouter  (longer  from  oc- 
ciput to  face^  than  with  ibsem^  but  the  latter  is  very  similar  to  the 
Dimmookia  both  in  color  and  structure.  The  latter  bears  two  hind 
tibial  spurs. 
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SOME  DIPTERA  (MICRODON)  FROM  NESTS  OF  ANTS. 


By  T.  D.  a.  Cockerell  and  Hazel  Andrews. 
Of  the  University  of  Colorado,  Boulder. 


An  excellent  sammary  of  our  knowledge  of  the  biology  of  the 
syrphid  genus  Microdon  has  been  given  by  Dr.  W.  M.  Wheeler,*  while 
the  taxonomy  of  the  North  American  species  has  been  fully  discussed 
by  Dr.  S.  W.  Williston.'  A  new  species  from  Colorado  was  reported  by 
Cockerell  many  years  ago,*  but  was  not  described.  W.  A.  Snow*  de- 
scribed a  new  species  from  the  male  as  Microdon  megatogaster;  in  the 
Aldrich  catalogue  this  is  said  to  be  from  Colorado,  but  no  locality  is 
cited  by  Snow,  and  evidently  he  did  not  know  where  the  specimen 
came  from.  Snow's  paper  is  mainly  on  Syrphidae  from  Colorado,  but 
he  says  in  his  prefatory  note  that  the  material  discussed  is  ^chiefly '' 
from  the  Colorado  collection,  implying  that  part  of  it  is  from  another 
source.  Doubt  is  also  thrown  upon  the  locality  "  Colorado  "  by  the 
fact  that  Townsend  described  as  M.  honibifomds  what  appears  to  be 
the  female  of  the  same  species  from  Virginia,  while  Johnson  reports 
the  species  from  New  Jersey  and  Pennsylvania.  It  may  be  stated  that 
a  specimen  from  Pecos,  New  Miexico  (W.  P.  Cockerell),  was  referred 
to  Snow's  species  by  Coquillett ;  this  is  in  the  United  States  National 
Museum,  and  Mr.  Knab  informs  us  that  it  is  a  female  of  our  M. 
colaradensis.  Wheeler  gives  good  reasons  for  thinking  that  all  the 
records  of  the  breeding  of  Microdon  in  the  United  States  refer  to  a 
single  species,  M.  tristis  Loew.  The  junior  author  of  this  paper 
was  fortunate  in  breeding  two  species  from  larvae  found  in  nests  of 
Formica  in  Colorado  in  the  spring  of  1916.  Upon  examination,  it 
seems  that  one  of  these  is  undescribed  while  the  exact  position  of  the 
other  seems  somewhat  uncertain,  so  they  are  characterized  herewith. 


MCSODON  C0L0KADBN8I8,  Mr 

Male. — ^Robust;  length  (not  including  antennae),  14  mm.;  width 
of  abdomen  about  6.75  mm.;  length  of  wing  9.6  mm.    Head  black, 

1  Joarn.  New  Tork  Bnt.  Soc,  toL  16,  1908,  pp.  202-21S. 

•  BqU.  81,  U.  S.  Nat.  Huteum,  1886,  pp.  8-18. 

•  Tram.  Amer.  Ent.  Soc.,  toI.  20,  1808,  p.  868. 

«  KaiiMS  UnlTerslty  Quarterly,  toI.  1,  1808,  p.  84. 

Proceedinqs  U.  S.  National  Museum.  Vol.  61-No.  2141.        ^ 
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clothed  with  brassy  yellow  pile;  front  broad,  inner  orbits  parallel: 
distance  from  ocelli  to  antennae  much  less  than  least  distance  between 
the  eyes;  ocelli  approximate;  antennae  black,  the  first  joint  slightly 
shorter  than  the  two  following  together,  second  joint  about  (or 
slightly  over)  half  as  long  as  third ;  third  joint  considerably  shorter 
than  first,  pointed  at  tip;  thorax  black,  with  obscure  purplish  and 
green  tints,  the  dorsum  clothed  with  fox-red  pile;  scutellum  short, 
rounded,  transverse  but  projecting,  not  emarginate,  its  pile  longer  and 
brighter  red  than  that  on  mesothorax ;  abdomen  short,  broad,  blacky 
pile  long  on  margins  of  segments,  reddish  yellow,  abundant  on  first 
and  second  segments,  especially  at  sides,  and  on  apical  margin  of 

third;  legs  black,  femora  and  tibiae  clothed 
with  reddish  yellow  pile;  hind  basitarsi 
not  as  long  as  remaining  joints  together,  the 
whole  hind  tarsi  thick,  but  the  basitarsi  not 
especially  so;  wings  pale  gray,  veins  black- 
ish; vein  forming  outer  side  of  discal  cell 
strongly  curved,  finally  directed  upward 
^^'  ^"^^^u^^''^'^  f ormmg  an  obtuse  angle  on  outer  side  with 

vein  boimding  first  posterior  cell;  distance 
on  upper  side  of  first  posterior  cell  from  base  to  stump  less  than  from 
stump  to  end ;  halteres  cream  color. 

Female. — A  little  larger,  width  of  abdomen  over  7  mm.;  diflPers 
from  male  in  having  the  pile  on  head  and  thorax  whitish  yellow ;  pile 
on  abdomen  forming  a  broad  pale  yellowish  shining  band  on  hind 
margin  of  first  segment,  but  black  on 
sides  of  that  segment  anteriorly;  on 
the  other  segments  thin  and  black, 
with  a  few  pale  hairs  on  lateral  hind 
margins  of  third  segment 

Pupd. — Of  the  usual  form  and  red- 
dish color;  length  10.5-12.5  mm., 
width  7.5  mm.,  height  5.5  mm. ;  easily     ^^- ^-miceodoi. cou>eadiii8«.  ego. 

distinguished  from  those  of  M.  tristis  and  varieties  by  the  absence 
of  raised  lines  or  other  distinct  sculpture ;  the  surface  is  uneven,  with 
small  and  obscure  pustuliform  elevations,  arranged  more  or  less  in 
longitudinal  rows.  The  posterior  tubercle  is  relatively  long  and 
narrow,  its  length  conspicuously  greater  than  its  apical  breadth, 
whereas  in  tristis,  variety,  it  is  broad  and  short,  its  length  much  less 
than  the  apical  breadth. 

Egg. — ^Long-oval,  white,  about  1.75  mm.  long,  the  surface  regularly 
and  densely  beset  with  protuberances,  giving  a  coarsely  granular  ap- 
pearance under  a  len& 

Type.— Csit.  No.  19727,  U.  S.  Nat.  Mus. 
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Hcbbitdt. — ^Boulder,  Colorado.  Two  of  the  soft,  slug-like  larvae  were 
found  in  a  nest  of  Formica  fusca  cargerUea  Wheeler,  April  13, 1915,  at 
the  foot  of  Flagstaff  Hill,  Boulder.  They  were  placed  in  a  glass  jar 
with  soil  and  some  of  the  ants,  and  a  third  larva,  found  later,  was 
added.  On  April  15,  one  of  the  larvae  became  a  pupa.  On  May  14, 
two  male  flies  hatched,  and  two  days  later  a  female  appeared.  On 
June  8  a  female  was  cau^t  at  Pulpit  Eock,  Boulder.  The  type  is  a 
male.  This  is  a  large  robust  species,  the  sexes  with  quite  differently 
colored  hair,  but  both  having  the  front  broad.  It  is  much  larger  than 
M.  tristisj  and  differently  colored.  The  size  suggests  M.  megalogaster 
(bombiformis)  J  but  the  color  is  different,  and  the  front  of  the  male 
is  not  narrowed  in  the  middle,  while  the  second  antennal- joint  is  much 
more  than  a  third  the  length  of  third.  It  is  larger  than  M.  xanthopi- 
lis  Townsend,  from  California,  and  quite  differently  colored;  in 
xanthopUis  the  hair  is  entirely  brassy  yellow  (more  orange  in  the 
male) ,  without  black. 

MICRODON  TRISTIS,  nWp«ciM. 

Female. — ^Robust;  length  (not  including  antennae),  12  mm.;  width 
of  abdomen,  6  mm.;  length  of  wing,  9  mm.;  general  color,  black, 
with  shining  pale  hair;  antennae,  black;  front  broad,  but  narrower 
than  face;  scutellum  with  a  pair  of  small  tubercles,  hidden  by  hair; 
penultimate  segment  of  abdomen  at  sides  nearly  or  quite  as  long  as 
the  two  preceding  together.  Head  black,  clothed  with  glittering  very 
pale  yellowish  pile;  eyes  bare;  transverse  groove  of  front  shallow, 
above  it  the  integument  is  purplish  black,  while  behind  the  eyes  it  is 
very  faintly  greenish;  antennae  elongate,  first  joint  longer  than  third, 
second  more  than  a  third  length  of  third,  but  not  nearly  half;  thorax 
purplish-black,  with  rosy  or  coppery  tints  on  disk,  thinly  clothed  with 
hair  like  that  of  head ;  abdomen  black,  with  extremely  faint  greenish 
tints;  glistening  pale  hair  on  lateral  margins  of  segments,  covering 
dorsal  surface  of  first  segment,  hind  margin  of  second  (broadened  in 
middle),  and  forming  a  very  broad  band,  widely  interrupted  in  mid- 
dle, along  posterior  marginal  area  of  third,  apical  part  of  abdomen 
with  scattered  pale  hair;  the  apparently  bare  parts  of  abdomen  have 
thin  black  hair;  legs  black,  with  pale  hair,  orange  on  inner  side  of 
tarsi;  hind  tarsi  thickened;  wings  dilute  cinereous,  pale  reddish 
basally  and  in  costal  region,  outer  veins  bordered  by  dusky  clouds; 
outer  comers  of  first  posterior  and  discal  cells  broadly  rounded,  that 
of  first  posterior  minutely  appendiculate,  but  discal  not;  angle 
formed  on  outer  side  by  first  posterior  and  discal  cells  a  little  greater 
than  a  right  angle;  stump  in  first  posterior  cell  before  middle. 

Male. — Superficially  exactly  like  female,  with  the  same  colors,  ex- 
cept that  first  abdominal  segment  is  more  distinctly  green;  front 
strongly  narrowed  above,  the  transverse  groove,  at  the  narrowest 
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point,  strong;  hair  band  on  apical  part  of  second  abdominal  segment 
interrupted;  apical  region  with  much  pale  glistening  hair;  first 
posterior  cell  not  appendiculate;  hind  tarsi  thick,  but  basitarsi  hardly 
broader  than  next  joint. 

Pupd. — Length  12  mm.,  width  8,  height  5  (female),  or  length  10.5 
mm.,  width  7,  height  4.5  (male).  Surface  sculpture  essentially  as  in 
M.  tristis^  figured  by  Wheeler,  except  that  the  space  between  the  mid- 
most longitudinal  raised  lines  is  fully  equal  to  those  between  these 
lines  and  the  next,  instead  of  being  much  less.    Color  deep  red-brown. 

Habitat. — Boulder,  Colorado.  This  is  almost  certainly  the  new 
species  recorded  from  Wet  Mountain  Valley  in  1893.  A  pupa  was 
found  at  Boulder  a  few  years  ago,  but  being  isolated  from  its  proper 
environment  gave  only  a  crippled  male  fly,  whose  wings  did  not  ex- 
pand. Pupae  were  found  May  1,  1915,  in  a  nest  of  Formica  rufa 
affgerans  Wheeler,  at  Boulder.  They  were  kept  in  a  jar  with  the 
ants,  and  on  May  23  a  fly  of  each  sex  emerged.  The  specimens 
described  are  in  the  United  States  National  Museum* 

This  is  certainly  allied  to  M,  tristis  Loew,  but  is  considerably  larger, 
with  the  first  antennal  joint  entirely  black,  the  outer  angle  formed  by 
the  first  posterior  and  discal  cells  larger,  thorax  above  with  coppery 
and  brassy  (not  green  or  bluish)  tints.  The  dark  tibiae  and  tarsi, 
and  the  absence  of  black  pile  on  the  front,  show  that  this  is  neither 
M.  tristis  ruficrus  Williston  nor  M.  tristis  cothumatus  Bigot.  The 
last  antennal  joint  is  flattened  at  end,  so  that  it  appears  obtuse  in  one 
view  and  acute  in  another.  It  is  probable  that  it  represents  a  west- 
em  subspecies  of  M.  tristis.^ 

^  SlDce  the  aboye  was  put  in  type,  Mr.  Cbas.  W.  Johnson  has  published  an  article  in 
Psyche,  toL  28,  June,  1916,  p.  to,  in  which  re  reviews  the  subject  of  M.  tristia  and 
eothumatuB,  According  to  the  interpretation  there  given,  one  Colorado  species  falls 
with  M,  cothumatuB,  which  is  distinct  from  triBti9, 
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ON  THE  GEOGRAPHICAL  FORMS  OF  THE  PHttlPPINE 
ELEGANT  TITMOUSE,  PARDALIPARUS  ELEGANS 
(LESSON),  WITH  DESCRIPTIONS  OF  THREE  NEW 
SUBSPECIES. 


By  Ed«ar  Ausxakder  Mearns, 
Associate  in  Zoology,  United  States  National  Museum, 


As  a  whole,  including  its  subspecies,  Pardaliparua  elegans  ranges 
from  the  islands  of  Tawi  Tawi  and  Sulu,  south  of  the  Sulu  Sea, 
north  through  the  middle  Philippine  Islands  to  the  Babuyanes 
Islands  (Calayan  and  Camiguin,  north  of  Luzon),  or,  approximately, 
from  the  5th  to  the  20th  degree  of  north  latitude  and  from  the  120th 
to  the  127th  degree  of  east  longitude.  It  has  not  been  recorded  from 
the  eastern  islands,  Samar,  Leyte,  Bohol,  and  the  Dinagat  group ;  and 
west  of  the  Sulu  Sea,  on  the  islands  of  Palawan  and  Balabac,  it  is 
replaced  by  a  distinct  species,  Parddliparus  amabUis  (Sharpe),  which 
has  no  yellow  band  on  the  side  of  the  head  and  neck,  which  are  en- 
tirely black. 

The  species  PardaUparus  elegans  was  described  by  Lesson  in  the 
year  1831.  Subsequently  three  additional  forms  of  it,  mindanenaia, 
albescens^  and  edithce^  were  described  by  Mearns  and  McGregor;  of 
these,  the  last  two  were  considered  as  full  species  until  Hellmayr^ 
placed  them  in  their  true  relation  as  subspecies  of  PardaHparuB  ele- 
gems.  In  the  present  paper  three  additional  subspecies  are  described 
as  follows: 

PABDAUPARUS  RLBGAN8  PANATBN8I8,  ntw  whiptrtti. 
PANAY  TITMOUSE. 

Parus  elega/ns  Stebbe,  List  Birds  and  Mamm.  Steere  Expedition,  1890,  p.  21 
(part;  Panay).--WoBCE8TEB  and  Bottbns,  Proc  U.  S.  Nat  Mus.,  vol.  20, 
1896,  p.  560  (part;  Panay). 

PardaUparus  elegans  McGbbgob  and  Wobcbsteb,  Hand-list  Birds  Philip- 
pine Islands,  1906,  p.  94  (part;  Panay). — ^McGbbgob,  Manual  of  Philip- 
pine Birds,  1909,  p.  605  (part;  Panay). 

Type-spemnen.— Adult  male,  Cat.  No.  288689,  XJ.S.N.M.;  col- 
lected on  the  Island  of  Panay,  Philippine  Islands,  Nov^nber  14, 1890, 
by  D.  C.  Worcester  and  F.  S.  Bourns.     (Original  number,  1896.) 

1  Genera  ATinm,  pt.  18,  1911,  pp.  16,  16,  and  82. 
PR0CEEDINQ8  U.  8.  NATIONAL  MUSEUM,  VOL.  61— NO.  2142. 
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Siibspecific  characters. — ^Most  closely  related  to  Pardaliparus  ele- 
gavs  albescens  (McGregor) ,  with  which  it  agrees  in  the  clear  yellow 
color  of  the  under  parts,  sides  of  head,  and  nuchal  patch,  but  differs 
in  having  less  black  on  the  upper  back  and  the  back  and  nunp  over- 
washed  with  pale  greenish  gray  instead  of  white.  In  panayensis  the 
scapulars  are  almost  as  heavily  blotched  with  white  terminal  spots  as 
in  albescens,  and  the  white  terminal  spotting  of  the  wing-coverts,  ter- 
tials,  secondaries,  and  inner  primaries  have  about  the  same  extent. 
The  white  spots  on  the  middle  portion  of  the  outer  webs  of  the  four 
outer  rectrices  are  smaller  in  panayensis,  as  are  also  the  apical  white 
spots. 

Measurements  of  type  (adult  male). — ^Wing,  64;  tail,  39;  culmen, 
9  (about;  extreme  tip  gone) ;  tarsus,  17. 

PABDALIPARUS  ELBGANS  GUIMARASENSIS,  new  snk^MiM. 
GUIMARAS  TITMOUSE. 

Parus  elegans  Steere,  List  Birds  and  Mamm.    Steere  Expedition,  1890,  p. 

21  (part;  Guimaras). — ^Wobcesteb  and  Boxjbns,  Proc.  U.  S.  Nat  Mus., 

vol.  20,  1898,  p.  560  (part;  Guimaras). 
Pardaliparus  elegans  MoGbxgob  and  Wobcesteb,  Hand-List  Birds  PhUip- 

pine  Islands,  1906,  p.  94   (part;  Guimaras). — ^McGbxoob,  Manual  of 

Phmppine  Birds,  1909,  p.  605  (part;  Guimaras). 

Type-specimen. — Adult ( ?)  female,  Cat  No.  161448,  U.S.N.M. ;  col- 
lected on  the  Island  of  Guimaras,  Philippine  Islands,  December  28, 
1887,  by  D.  C.  Worcester.    (No  original  number.) 

Subspedfic  characters. — ^Most  closely  related  to  Pardaliparus  ele- 
gans mindanensis  Mearns,  from  which  it  differs  principally  in  being 
of  duller  coloration,  with  less  black  on  the  upper  back,  and  with  the 
back,  scapulars,  and  rump  dull  yellowish  gray,  with  a  tendency  to 
pale  yellowish  central  or  apical  spots  to  the  feathers  of  the  mantle, 
and  a  greenish  wash  on  the  rump.  As  in  mindanensis,  the  white  wing- 
spots  are  washed  with  yellow.  The  imder  parts,  sides  of  head  and 
neck,  and  the  elongated  nuchal  patch  are  slightly  deeper  yellow  than 
in  panayensis. 

MeasuremerUs  of  type  (adult  female). — Wing,  68;  tail,  38;  culmen, 
10;  tarsuS)16. 

Rerruirks. — ^Possibly  the  t3T)e-specimen  is  subadult,  although  it  has 
the  black  on  head  and  throat  and  was  killed  late  in  the  month  of 
December. 
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PABDALIPABU8  ILBGAirS  SULUBNBISp  mw  wifcigiriti 

SULU  TITMOUSB. 

Parus  elegoM  Quillbmabd,  Proc  Zool.  Soc  London,  1885,  p.  264  (Suln). — 
WoECKSTEB  and  Boubns,  Proc.  U.  S.  Nat  Mua.,  voL  20,  1898,  p.  fS60 
(part;  Snln). 

PardaUparu9  elegant  McGsbgob  and  Wobce8tkb,  Hand-List  Birds  Philip- 
pine Islands,  1908,  p.  94  (part;  Solu).— McGudqob,  Manual  of  Philip- 
pine Birds,  1909,  p.  605  (part;  Suln). 

Type-specimen.— Advlt  male,  Cat  No.  2S3279,  U.S.N.M.;  collected 
on  the  Island  of  Suln,  Philippine  Islands,  September  9, 1891,  by  D. 
C.  Worcester  and  F.  S.  Boums.     (Original  number,  1887.) 

Subapecific  characters. — ^This  form  is  closest  to  ParddUparw  ele- 
ffans  gtumarasensis  and  P.  e.  nUndanensia.  The  upper  parts  are  more 
distinctly  greenish  than  in  any  other  form  of  P.  elegans.  The  yellow 
parts  (chest,  abdomen,  crissum,  sides  of  head  and  neck,  and  nuchal 
patch)  are  a  trifle  paler  and  more  greenish  yellow  than  in  mindanensis 
and  guimaraaensisj  and  the  feathers  of  the  mantle  have  pale  yellowish 
green  central  or  apical  spots,  suggesting  the  pattern  of  P.  e.  albescens; 
but  the  scapulars  are  unspotted  grayish  green.  The  white  or  whitish 
wing-spots  are  of  medium  size  and  very  faintly  washed  with  yellow. 

Measurements  of  type  (adult  male). — Wing,  61;  tail,  35;  culmen, 
9.5 ;  tarsus,  16. 

The  known  forms  of  Pardaliparus  elegans  now  stand  as  follows: 

PABDAUPABUS  BLBGANS  BLBGANS  (I  mm). 
BLBOANT  TITMOUSB. 

Parus  elegans  Lesson,  Tralte  d'Omith.,  1831,  p.  456  (no  locaUty;  the  type 
is  from  the  PhiUpplnes;  compare  Pucheran,  Rev.  Mag.  ZooL  (2),  vol.  6, 
1854,  p.  68). 

Parus  quadrivittatus  Lafbesnate,  Rev.  Zool.,  vol.  8,  1840,  p.  129  ("in  Ma- 
nilla aut  in  India**). 

GeoffrapMcal  range. — ^Islands  of  Luzon  and  Mindoro. 

PABDAUPABUS  BLBGANS  MINDANBNSIS  Mmmhs. 

MINDANAO  TITMOUSE. 

Pardaliparus  elegans  mindanensis  Mbabns,  Proc.  BioL  Soc.  Washington, 
vol.  18, 1906,  p.  8  (Mount  Apo,  Mindanao,  Philippine  Islands). 

GeograpMcal  range. — ^Island  of  Mindanao. 

PABDAUPABUS  BLBGANS  ALBBSCBNS  (McGr«f*r). 

WHITB-BAOKBD  TITMOUSB. 

Pardaliparus  albescens  McGbegob,  Philippine  Joum.  Sci.,  vol.  2, 1967,  p.  298 
(Ticao  Island). 

Geographical  range. — ^Islands  of  Ticao,  Masbate,  Cebu,  and  Negros. 

.,y,u.od  by  Google 
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PABDALIPARUS  BLEGANS  BDITHJB  (McGrcfsr). 

BDITH*S  TITMOUSE. 

PardaUpariM  edUhw  McOsbgob,  Philippine  Journ.  Sci.,  vol.  2,  1907.  p.  294 
(Calayan  Island,  Babuyan  Group). 

Geographical  range. — Islands  of  Calayan  and  Camiguin. 

PABDALIPARUS  ELBGANS  PANATBNSIS  MearM. 

PANAY  TITMOUSE. 

Pardaliparus  elegans  panayensis  Meabns,  Ptoc.  U.  S.  Nat.  Mus.,  voL  61, 
1916,  p.  57  (Panay,  Philippine  Islands). 

Geographical  range. — ^Island  of  Panay. 

PARDAUPABUS  ELEGANS  GUIMABASENSIS  Mmtiii. 
GUIMARAS  TITMOUSE. 

Pardaliparua  elegans  guimarasensU  Meabns,  Ptoc.  U.  S.  Nat.  Mus.,  vol.  51, 
1916,  p.  58  (Guimaras,  Philippine  Islands). 

Geographical  range. — ^Island  of  Guimaras. 


PABDALIPARUS  BLEGANS  SULUBNSIS 

SULU  TITMOUSE. 

Parddliparus  elegans  8ulueMi8  Meabns,  Proc.  U.  S.  Nat  Mus.,  vol.  51, 
1916,  p.  59  (Sulu,  Philippine  Islands). 

Geographical  range. — ^Island  of  Sulu,  Philippine  Islands.^ 
The  forms  enumerated  above  may  be  identified  by  means  of  the 
following 

KET  TO  THE  SUBSPECnSS  OF  PABDALIPAB178  ELEGANS    (LESSON). 

a\ — Larger  (wing,  68  millimeters  or  over;  culmen,  more  than  11  millimeters). 
Sides  of  head  and  neck  white,  faintly  tinged  with  pale  yellowish.  White 
apical  spots  on  median  and  greater  wing-coverts  much  restricted.    Under 

parts  pale  greenish  yellow Pardaliparus  elegans  edithw. 

a*. — SmaUer  (wing  usually  less  than  68  miUimeters;  culmen  under  11  milli- 
meters).   Sides  of  head  and  neck  bright  yellow.    Light  apical  spots  on 
median  and  greater  upper  wing-coverts  large.    Under  parts  brighter 
yellow. 
h\ — ^Mantle  mostly  white,  with  very  little  olive-green  or  black. 

Pardaliparus  elegans  albescens. 
b*. — ^Mantle  mostly  dark, 
c'.— -Upper  sides  of  neck  and  upper  back  solidly  black,  surrounding  the 
yeUow  nuchal  patch, 
d^. — Bill  larger ;  apical  spots  on  upper  wing-coverts  and  rectrices  nearly 
pure  white ;  underneath,  the  black  confined  to  chin  and  throat 

Pardaliparus  elegans  elegans. 

^A  form  of  PardaUparus  elegans  was  collected  by  Messrs.  Bourns  and  Worcester  on 
the  islands  of  Tawi  Tawi  and  Bongao.  Possibly  this  may  prove  to  be  identical  with  the 
Sulu  form,  but  I  have  not  examined  those  specimens. 
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d'.—Bill  smaller ;  apical  spots  on  upper  wing-coverts  and  rectrices  pale 
yellow ;  nndemeeth,  Mack  of  throat  continued  on  to  the  chest 

PardaUparus  elegans  nUnOaneHais. 
c*. — Upper  back  not  solidly  black,  but  intermpted  by  pale  spots  or  washing. 
<r. — Back  and  rump  greenish  gray ;  wing-spots  large. 

PardaliparuB  eleganf  panayetisia. 
tf . — Back  and  rump  olive-greenish ;  wing-spots  smaller. 
6^. — Upper  back  olive-greenish,  spotted  with  black. 

PardaUparua  elegana  auluenaia. 
«*. — Upper  back  dull  yellow,  spotted  with  black. 

PardaUparua  eUgana  guimaraaenaia. 

Adults  appear  in  perfect  and  unworn  plumage  in  December  and 
January,  when  the  white  spots  of  the  wings  and  tail  are  of  full  size 
and  unworn  by  attrition;  during  the  months  of  April  and  May  many 
individuals  show  considerable  reduction  in  the  size  of  the  white 
spots ;  and,  in  June,  July,  and  August,  some  of  the  spots  have  entirely 
disappeared  from  long  wearing  and  consequent  reduction  in  the  size 
of  the  feathers. 

Young  birds,  in  first  plumage,  were  obtained  frcmi  April  to  No- 
vember, on  Luzon  Island.  In  April  and  the  early  summer  months 
the  young  have  the  mantle  unspotted  greenish  gray.  By  November 
these  yoimg  birds,  although  lacking  any  black  on  the  head  or  throat, 
are  beginning  to  acquire,  while  molting,  some  large  pure  white  spots 
on  the  wings  and  narrow  yellowish  white  ones  on  the  lower  mantle. 

Toung  of  this  species,  when  in  their  first  plumage,  have  no  black 
on  the  head ;  those  having  black  heads  are  marked  adult  in  the  fol- 
lowing table,  although  a  few  of  them  are  doubtless  subadult  The 
measurements  presented  were  taken  by  Miss  Celestine  B.  Hodges. 
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BEPORT  ON  ABACHNIDA  COLLECTED  BY  MESSRS.  CXJR- 
RIE,  CAUDELL,  AND  DYAR  IN  BRITISH  COLUMBIA. 


Bt  Nathan  Banks, 
0/  the  Bureau  of  Entomology,  United  States  Department  of  Agriculture, 


The  Arachnida  collected  by  Messrs.  Rolla  P.  Currie,  A.  N.  Caudell, 
and  H.  G.  Dyar  on  their  trip  to  British  Columbia  in  1903  have  been 
determined  except  for  a  few  mostly  immature  forms.  Although  con- 
taining no  new  species,  the  collection  is  of  considerable  interest  as 
indicating  the  nature  of  the  spider  fauna  of  that  region,  and  the 
material  is  a  valuable  addition  to  the  United  States  National  Museum 
collection  of  Arachnida. 

Order  ARANEIDA, 

Family  DRASSIDAE. 


DRASSODES  ROBU8TU8  ! 

An  immature  specimen  from  Kasla 

ZBLOTBS  ATRA  H«nte. 

One  female  from  Ainsworth,  July  11  (Currie). 

POBCILOCHBOA  MONTANA  Mmnimu 

Kaslo  (Currie),  yoimg;  Kaslo,  June  17  and  26  (Currie). 
Family  CLUBIONIDAE. 

CLUBIONA  PACIPIGA 


One  female  from  Kaslo,  June  80  (Currie) ;  Kaslo,  Jime  16  and  23 
(Currie) ;  one  female.  Bear  Lake,  July  29  (Caudell) ;  Kaslo  Creek, 
June  18  (Currie) ;  Ainsworth,  July  11  (Caudell). 

GATENNA  PACIPICA  Buiki. 

One  male,  Kaslo,  July  2  (Currie) ;  female  from  Mirror  Lake, 
Aug.  8  (Caudell) ;  Ainsworth,  July  10  (Currie). 

PHRUROUTHUS  PUGNATUS  EiMrtML 

Kaslo,  July  8  (Currie),  1  pair. 
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Family  AGELENIDAE. 

A6BLBNA  GAUfOBNIGA  Bnfak 

One  specimen  from  Kacdo. 

Family  DICTYNIDAE. 

DIGTTNA  SUBLATA  HiBti. 

Kaslo,  July  16  (Currie). 

DIGTTNA,  tpMlM. 

One  female,  of  a  species  allied  to  />.  foUatOy  from  Kaslo,  July. 

AMAUROBIUS  PICTU8  Ebmmk. 

Kaslo,  June  29  (Caudell). 

Family  ULOBORIDAE. 

HTPTIOTBS  CAVATUS  Hoits. 

One  from  Frye  Creek,  July  23  (Currie) ;  Kaslo,  Aug.  4  (Currie). 
P^mily  THERIDIIDAE. 

TRBBTOIUM  PLACEN8  KtyMtttBs. 

Kaslo,  June  23  and  29,  July  2  (Currie) ;  Powder  Creek,  June  26 
(Currie) ;  Ainsworth,  July  10  (Currie). 

THKBmiUM  DIFrSBENS  BoMrtML 

Kaslo,  July  8  (Caudell) ;  June  23  and  24,  July  2  (Currie). 

THERmiUM  BfURABIUM  EmmIml 

Kaslo,  July  8  (Caudell),  June  28  (Cume). 

THERmULA  SPHABBULA  HiBti. 

Kaslo,  June  11  (Currie). 

DIPOBNA  TIBIALIS  BmakM. 

Kaslo,  July  8  and  8  (Caudell) ;  July  18  and  24  (Currie) ;  Frye 
Creek,  July  23  (Currie) ;  Powder  Creek,  opposite  Kaslo,  July  15 
(Caudell),  June  26  (Currie). 

BURYOPIS  FUNBBBIS  H«nte. 

Kaslo,  July  8  (Caudell),  June  15  (Currie). 

STBATODA  BORBAUB 

One  from  Kaslo,  June  21  (Cockle). 
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Fanuly  LINYPHIIDAE. 

UNTPHIA  PHRTGIANA  KmIu 

Kado,  July  8  (Caudell),  June  24  (Currie) ;  Frye  Creek,  July  23 
(Currie) ;  South  Fork  of  Kaslo  Creek,  Aug.  11  (Currie) ;  top  of 
mountain  north  of  Bear  Lake,  July  29  (Currie) ;  Kokanee  Mountain, 
in  snow  of  glacier,  9,000  feet,  Aug.  10  (Caudell) ;  Ainsworth,  July  10 
(Currie) ;  Kaslo  Creek,  Jime  18  (Currie). 

LINTPHIA  MAKGINATA  KmIu 

Kaslo,  June  29  and  30  (Caudell),  June  15, 23,  and  26,  July  2  and  4 
(Currie) ;  Powder  Creek,  June  26  (Currie). 

UNTPHIA  COMMUNIS  Hoits. 

Kaslo,  July  7  (Currie). 

LBPTHTPHANTSS  NBBUL08A  BmmimwtJL 

Kaslo,  July  4  (Currie). 


LBPTHTPHANTBS»  i 

One  male  from  top  of  mountain  north  of  Bear  Lake,  July  29 
(Currie). 

Family  TETRAGNATHmAE. 


TBTRAGNATHA  EXTENSA  liiiMti, 


Lardo,  July  7  (Dyar) ;  Kaslo,  June,  July  (Currie) ;  Kaslo  Creek, 
June  18  (Currie) ;  Ainsworth,  July  10  (Currie) ;  Powder  Creek, 
June  26  (Currie). 

TBTRAGNATHA  LAB0BI08A  Hoite. 

Kaslo,  June  and  July;  Kaslo  Creek,  June  18  (Currie) ;  Bear  Lake, 
July  20  (Currie). 

Family  EPEIRIDAE. 

BPEIBA  ANGULATA  Clerck. 

One  female  from  Ainsworth,  July  10  (Currie). 

BPEIBA  TRIFOUUM  Hmte. 

Kaslo,  June  26  (Currie),  male. 

BPEIBA  FOUATA  KmIu 

One  from  Kaslo,  July  18  (Caudell). 

BPEIBA  PATAGIATA  Clerck. 

Many  specimens  from  Kaslo,  June,  July,  and  August  (Currie  and 
Caudell) ;  Powder  Creek,  opposite  Kaslo  (Caudell) ;  Elaslo,  July  28, 
with  cocoon  in  leaf  (Caudell),  June  23  (Currie),  July  3  (Caudell). 
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BPEDtA  NOKDMANNI  ThortlL 

South  Fork  of  Kaslo  Creek,  August  9  (Caudell) ;  Kaslo  Creek, 
June  18  (Currie),  not  quite  adult. 

BPEDtA  GBiaCA  McCmIu 

Kaslo,  August  14,  male,  August  16,  female  (Caudell) ;  Frye  Creek, 
July  23  (Currie) ;  Kaslo,  July  18  (Currie),  July  20  (Caudell),  July 
25  (Cockle). 

BPEDtA  DI8PUGATA 


Kaslo,  June  28  and  July  2  (Currie),  July  16  (Caudell,  Currie) ; 
top  of  mountain  north  of  Bear  Lake,  July  29  (Currie)  ;  Ainsworth, 
July  10  (Currie),  July  11  (Caudell) ;  Easlo Creek,  June  18  (Currie) ; 

Bear  Lake,  July  20  (Currie) ;  Powder  Creek,  June  26  (Currie). 

t 

CTCLOSA  CONIGA 


Elaslo,  June  13  and  24,  July  2  and  4  (Currie),  July  8  (Caudell) ; 
Ten  Mile,  June  30  (Currie) ;  Kaslo  Creek,  June  18  (Currie) ;  Pow- 
der Creek,  June  26  (Currie). 

Family  THOMISIDAE. 

XTSnCUS  MONTANENSIS  KeyMrilnc 

Kaslo,  July  16  (Caudell). 

XTSTICUS  DISCUBSANS  KtyMtttns. 

One  female,  Kaslo,  July  16  (Caudell). 

XTSTICUS  FOBMOSUS 


Half -grown  specimrai  from  Kaslo,  June  24    (Currie) ;   Powder 
Creek,  June  26  (Currie). 

COBIABACHNB  YBBSIGOLOB  KBTmrOng. 

Kaslo,  June,  July,  July  2  (Currie). 

mSUMENA  VATIA  Ctorck. 

Kaslo,  June,  July  (Currie,  Caudell);  Kaslo  Creek,  June;  Bear 
Lake,  July  29  (Caudell) ;  Ainsworth,  July  10  (Currie). 

THANATUS  BUBICUNDUS  KcyMritnc 

Shawnigan  Lake,  Vancouver  Island,  August  31  (Dyar). 

TIBBLLUS  OBLONGU8 


Kaslo,  June  11,  17,  and  23,  July  2  and  17   (Currie),  July  23 
(Caudell) ;  Powder  Creek,  June  26  (Currie). 
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PHILOlMHMfUB  aPBCXABILIB 

Kaslo,  July  2  (Currie) ;  Powder  Creek  (Currie). 

WnKHMMHUW  AUBBOUJB  WriifciBiir. 

Kado,  July  4  and  18  (Currie),  July  16  (CaudeU)  ;  Powder  Creek, 
July  15  (CaudeU). 

PHILODBOlfUS  LBNTIGINOBUB  EMjwnUmg. 

One  female  from  top  of  mountain  north  of  Bear  Lake,  July  29 
(Currie) ;  Kado,  July  18  (Currie) ;  Kokanee  Mountain,  on  snow  of 
glacier,  9,000  feet,  August  10  (Currie,  CaudeU). 

Family  LYCOSIDAE. 

LTOOSA  PSATBNSIB  Ktitwi. 

Kaslo,  one  specimen,  Jime  26  (Currie). 

PABDOSA  GLACIAUS 


Top  of  mountain  north  of  Bear  Liake,  July  29  (Currie) ;  Bear  Lake, 
July  28, 6,600  feet  (CaudeU). 


PABDOSA  GSOBNLANDICA  IWralL 


Kaalo,  June  18  and  24,  July  4,  and  Aug.  1  (Currie),  June  26  (Cau- 
deU) ;  Mirror  Lake,  Kaslo,  Aug.  3  (Currie) ;  Kokanee  Mountain,  in 
snow  on  glacier,  9,000  feet,  Aug.  10  (CaudeU,  Currie);  Powder 
Creek,  June  26  (Currie) ;  Ten  Mile,  June  30  (Currie). 


PABDOSA  UNCATA 

Frcan  top  of  mountain  north  of  Bear  Lake,  July  29  (Currie) ; 
Kaslo,  June  17  and  23  (CaudeU). 

Family  OXYOPIDAE. 

OXTOPE8  RUFIPB8  BmnkM. 

Kaslo,  June  11,  20,  and  23,  July  2  (Currie),  July  13  and  Aug.  5 
(CaudeU) ;  Frye  Creek,  July  23  (Currie) ;  Powder  Creek,  June  26 
(Currie). 

Family  ATTIDAE. 

PHmiPPUS  JOHNSONI  PmUmm. 

Kaslo,  June  15  and  26,  Aug.  6  (Currie),  June  7  (Dyar),  Jime  20 
and  Aug.  5  (CaudeU). 

DBNDRTPHANTBS  MILITABIS  Heats. 

Kaslo,  July  13  (CaudeU),  June  23  and  July  23  (Currie) ;  Powder 
Creek,  opposite  E^aslo,  July  16  (CaudeU). 


Digitized  by  VjOOQIC 


72  PROCEEDINGS  OF  TEE  NATIONAL  MUSEUM,  vol.51. 

DBNDRTPHANTES  OCTAVU3  Hrats. 

Common  at  Kaslo,  June^  July. 

ATTU8  PALUSntIS  P«dduMk 

Two  females  from  Kaslo,  June  (Currie). 

PELLKNBS  FALCATA  Ctorck. 

Kaslo,  June  17  and  23,  July  7  (Currie),  July  16  and  Aug.  5  (Cau- 
dell) ;  Ainsworth,  July  10  (Currie) ;  Powder  Creek,  June  26  (Currie). 

Order  PHALANGIDA. 

UOBUNUM  EXIUPBS  Wood. 

Several  specimens  from  Kaslo  and  Frye  Creek,  from  June  13  to 
July  23.  These  specimens  have  shorter  legs  than  those  from  Cali- 
fornia. 

HOMOLOPHUS  BICEPS  IWralL 

Many  specimens  taken  from  the  middle  of  June  till  August  4,  some 
at  sugar.  It  is  evidently  the  most  common  "  daddy-long-legs  "  of  the 
regicm. 

Order  ACARINA. 

RHTNCHOLOPHUS  GRACILIPES  Buiki. 

Top  of  mountain  north  of  Bear  Lake,  July  29  (Currie) ;  Kaslo, 
June  13  (Currie) ;  two  specimena 


TSOMBIDnJlI, 

Mirror  Lake,  Kaslo,  Aug.  3  (Currie) ;  one  specimen  of  a  rather 
elongate  species. 

DERMACBNTOR  VBNUSTUS  Buiki. 

Kaslo,  June  26  (Currie). 

Order  PSEUDOSCORPIONIDA. 

mEORONCUS  OBSCURUS 

Two  from  Kaslo.  Julv  8  (Currie). 
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NEW  BRACHIOPODS  OF  THE  GENUS  SPIRIFER  FROM 
THE  Sn^URIAN  OF  MAINE. 


By  Henbt  Shaler  Wilmams, 
Of  Cornell  University,  Ithaca,  New  York, 


The  species  described  in  the  following  paper  are  particularly  inter- 
esting because  of  the  relations  they  bear  to  well-known  Silurian  forms 
while  retaining  a  distinctive  distributicm  of  their  specific  characters 
not  heretofore  observed. 

The  fauna  with  which  they  are  associated  indicates  a  closer  rela- 
tionship to  the  Wenlock-Ludlow  formations  of  Great  Britain  than 
to  the  Niagara  of  the  interior  of  the  American  Continent 

Their  source  is  the  Edmunds  formation  of  Washington  County, 
Maine. 

SPntlFBR  (7DBLTHTBIS)  TRBSCOTTI  WUUami. 
Plate  1,  flgs.  1-0,  11,  20.  22-23.  25. 

1828,  cf.  Delthyris  elevata  Dalman  Vet.  Acad.  HandUngar  fur  1827,  p.  120, 

pi.  8,  fig.  8. 
1887,  cf.  Spirifera  elevata  Dalman.  Davidson.  British  Silurian  Brachiopoda, 

pt  7.  No.  2.  p.  95.  pi.  10.  flgs.  8.  9.  and  11. 

In  external  appearance  the  adult  shells  of  this  species  resemble 
Davidson's  figures  of  "  Spirifera  elevata  Dalman  "  shown  on  his  plate 
10,  figures  8,  9,  and  11  in  British  Silurian  Brachiopoda. 

It  is  necessary  to  examine  critically  his  definition  in  order  to  dis- 
cover the  points  of  difference.  The  following  portions  of  Davidson's 
description  of  "  Spirifera  elevata  Dalman  "  may  be  used  as  they  were 
writt^i  in  defining  the  form  here  under  consideration : 

Transversely  rhomboidal.  hinge  line  nearly   ( (a) )  as  long  as  the 

width  of  the  shell,  cardinal  angles  ( (&) )  rounded.    Dorsal  valve  less 

convex  than  the  <^posite  one  with  ( (c) )  simple  ribs,  which  are  divided 

hy  a  mesialfold,  equaling  in  width  the  adjoining  two  ribs,  moderately  elevated 
and  grooved  along  the  middle.  Ventral  valve  much  arched  and  gibbons;  beak 
incurved ;  mesial  sinns  as  wide  as  the  fold  of  the  opposite  valve  and  margined 

by  a  strong  roonded  rib  or  ridge  on  each  side; four ribs  on  either 

side  of  the  sinus.    Surface  of  both  valves  regularly  crossed  by  numerous  slightly 
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projecting  lines,  as  well  as  by  delicate  longitudinal  and  transverse  striae.    Area 

triangular  ( (d) ),  fissure  ( (e) ).    Specimens  vary  much  in  size 

( ).' 

The  omissions  marked  by  dotted  lines  above,  are  parts  of  the  de- 
scription which  do  not  apply  to  S.  trescotti.  The  differentiating  char- 
acters are  therefore  found  in  the  following  particulars :  {a)  The  hinge 
line  does  not  quite  reach  the  full  width  of  the  shell  in  our  specimens. 
{h)  The  cardinal  angles  are  rounded  or  slightly  angular,  {c)  The 
plications  on  the  brachial  valve  vary  with  size  of  the  shell,  addi- 
tional plications  making  their  appearance  at  the  cardinal  angles  with 
development  of  the  shell.  The  smallest  specimen  in  evidence  (see 
pi.  1,  figs.  2  and  4)  is  5  millimeters  wide  and  shows  one  plication 
each  side  the  median  fold  of  nearly  the  size  of  the  fold,  and  a  second 
one  faintly  expressed  outside  the  first.  The  cardinal  extremities  are 
broadly  rounded,  presenting  the  form  of  Spirifer  crispus^  var.  si/mr 
plex  Hall.  A  specimen  about  7  nun.  wide  (H.  S.  W.  Cat.  No.  1429.2) 
shows  three  plications  each  side  the  fold  and  the  fold  is  distinctly 
broader  than  the  first  plicaticm;  the  extremities  are  rounded.  Speci- 
mens 8  or  9  mm.  wide  have  the  extremities  slightly  angular  and  four 
plications  (and  in  one  specimen  a  faint  fifth)  are  seen  each  side  the 
fold.  Larger  specimens,  up  to  the  largest  seen  (17  mm.  wide),  show 
only  four  well  defined  and  faintly  a  fifth  plication  each  side  the  fold. 
The  fold  in  the  smaller  as  in  the  larger  specimens  shows  the 
"  groove  along  the  middle  "  described  by  Davidson  as  characteristic  of 
S.  elevata  Dalman.  The  pedicle  valve  shows  but  four  well-defined 
plications  each  side  the  sinus  which,  at  the  front  of  the  larger  speci- 
mens, is  quite  broad,  equaling  the  distance  from  first  to  third  plica- 
tion. The  small  pedicle  valves  differ  from  8.  crispus  in  the  high, 
strong,  and  overarching  beak,  and  a  specimen  6  mm.  wide,  a  mold  of 
the  interior  of  a  pedicle  valve,  shows  a  distinct  septiun  as  in  adult 
specimens,  {d)  The  triangular  area  of  the  pedicle  valve  is  not  broad 
but  is  undefined,  as  shown  by  Whitfield  in  figures  of  Spirifer  crispus 
and  S.  vaamxemi^^  and  slopes  gradually  off  into  the  sides  of  the  shell 
without  any  sharp  angle  defining  its  limits.  Specimens  showing  this 
character  are  molds  of  the  interior,  and  it  is  therefore  possible  that  the 
limits  are  more  sharply  defined  exteriorly  as  expressed  by  Davidson's 
figures,  {e)  The  fifisure  (delthyrium)  is  narrow  and  high  (see  pi.  1, 
fig.  20),  and  no  case  of  a  pair  of  deltidial  plates  has  been  discovered 
on  our  specimens.  Davidson  mentions  them  in  his  description,  but 
none  of  his  figures  show  them. 

The  dental  plates  of  the  pedicle  valve  are  thin  and  elongate.  In 
small  as  well  as  large  specimens  there  is  a  thin,  deep  median  septum 
reaching  halfway  from  beak  to  front.    The  surface  is  covered  by 

iBHt.  Sil.  Brae,  p.  95. 

>Pal.  New  York,  voL  8,  pt.  2,  pi.  36.  figs.  2  and  11. 
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r^n^Iar  fine  lamelloee  lines  fringed  at  their  outer  edges  by  fine  inter- 
mpted  radial  lines.  Molds  of  the  interior  of  some  brachial  valves 
show  a  faint  linear  depressicm  (elevated  line  in  shell)  in  the  umlxmal 
pcMTtioQ  of  the  mold. 

From  the  above  description  it  will  be  seen  that  the  shell  closely 
resembles  Davidson's  narrower  forms  of  S.  elevata  Dalman. 

Formation. — ^Edmmids  formation  (Silurian). 

LooaJUy. — ^Northeast  comer  of  Crowe  Neck,  Trescott  Township, 
Washington  Coimty,  Maine. 

Cot!/pes.—CeLt  No.  61461,  U.S.N.M. 

Remarks. — ^It  is  known  that  specimens  identified  as  DeUhyris  ele- 
vata Dalman  possess  a  median  septum  in  the  pedicle  valve  which  has 
led  to  the  adoption  of  that  species  as  the  type  of  the  genus  Delthyris.^ 
It  is  not  established,  however,  either  that  Dalman  recognized  that 
character  in  his  descriptions  or  that  the  type-specimens  possessed 
this  distinction. 

Lindstrom,  in  his  description  of  the  species  from  Gotland,*  makes 
no  mention  of  the  median  septum.  (The  writer  is  indebted  to  Mr. 
Hermanson,  of  Cornell  University,  for  the  translaticm  of  this  descrip- 
tion.) The  discovery  in  the  Edmunds  formation  of  Maine  of  the  two 
species  here  defined  (which  externally  are  very  close  to  the  form 
called  DeUhyris  elevata  Dalman  from  Gotland  and  Spirifera  elevata 
Dalman  of  Davidson  from  the  Wenlock  of  England,  but  differ  from 
each  other  by  the  possession  of  a  well-defined  median  septum  in  one, 
i.  e.  Sp.  trescottij  and  its  absence  in  the  other,  i.  e.  Sp.  cobscooh\ 
leaves  us  in  doubt  as  to  the  validity  of  the  generic  characters  of  Del- 
thyris  Dalman. 

Davidson's  conception  of  the  species,  as  above  quoted,  appears  to 
be  based  upon  external  characters,  and  we  note  no  mention  of  a 
median  septum  in  his  description  or  figures. 

Wenjukow,'  in  citing  the  species  from  the  Silurian  of  Podolia, 
seems  to  base  the  identification  upon  external  characters  alone. 

In  all  these  definitions  of  the  species  DeUhyris  (or  Spirifera) 
elevata  Dalman  the  groove  along  the  middle  of  the  fold  of  the 
brachial  valve  is  noted  as  (me  of  the  specific  characters. 

In  the  various  specimens  here  imder  investigation  it  is  noted 
that  those  forms  in  which  the  fold  of  the  brachial  valve  is  grooved 
(viz,  Spirifer  oobscooki)  have  no  median  septum  in  the  pedicle  valve 
and  those  forms  possessing  the  median  septum  have  no  groove  along 
the  middle  of  the  brachial  fold.  While  it  does  not  necessarily  fol- 
low that  the  combination  of  characters  expressed  by  species  in  Maine 
should  be  the  same  as  in  species  of  the  same  approximate  age  in  Got- 

1  SchQcbert     Syn.  Amer.  Fom.  Brach.,  BoU.  U.  S.  Geol.  Snnr.,  No.  87,  1897,  p.  206. 
«  Oferaigt.  KgL  Vet.  Akad.  Pophandllnger,  1860,  p.  859-860. 

*WenJukow,  T.,  Die  F^una  der  Sllurladieii  Ablagemngen  des  CtoaTemments  Podollen, 
1899,  p.  129,  pL  11,  flgs.  8,  4.  and  5, 
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land,  England,  and  Podolia  the  validity  of  the  establishment  of  the 
genus  Delthyris  upon  Dalman's  species  D.  elevata  will  rest  upon  the 
proving  that  that  species  combines  in  the  same  shell  the  median  sep- 
tum of  the  pedicle  valve  with  the  groove  along  the  middle  of  the  fold 
of  the  brachial  valve. 

SPntlFBB  COBSCOOKI  WUUami. 
Plate  1,  figs.  10,  12,  21,  24. 

1905.  Spirifer  octocoBtatuB  HaU,  Williams,  U.  S.  Geol.  Surv.,  Prof.  Paper 

No.  85,  pp.  22,  28. 
Of.  DelthyriB  elevata  Dalman. 

A  spirifer  of  the  gmeral  form  of  Delthyris  elevata  Dalman  with 
high  area,  overarching  beak,  four  plications  each  side  the  fold  of  the 
brachial  valve  which  is  indented  by  a  median  groove  extending  from 
beak  to  front.  The  interior  of  the  pedicle  valve  has  no  median 
septum. 

The  original  specimens  were  identified  in  1905  with  Spirifer  octo- 
co8tatu8  Hall,*  by  Williams  and  probably  by  Shaler,  as  the  name  is 
given  in  his  list  of  1886,^  though  the  specimens  are  not  labeled.  But 
they  diflfer  from  that  species  both  in  the  absence  of  a  median  septum 
in  the  pedicle  valve  and  by  the  presence  of  the  groove  along  the  top 
of  the  brachial  f old.  The  species  attains  a  larger  size  than  Spirifer 
trescotti  Williams  from  the  same  formation,  and  the  surface  mark- 
ings are  similar.  The  possession  of  a  strongly  developed  median  sep- 
tum, however,  distinguishes  S,  trescotti  from  this  species. 

The  type-specimen  of  S.  cobscooki^  represented  on  plate  1  by  figure 
21,  shows  a  cardinal  view  in  mold  of  the  two  valves  in  conjunction. 
The  dimension  of  this  specimen  across  the  cardinal  area  is  19  mm., 
the  height  from  center  to  center  of  the  two  valves  at  the  beaks  is 
14  mm.,  the  width  of  the  delthyrium  at  the  cardinal  base  5  mm. 
Four  complete  plications  are  in  evidence  each  side  the  sinus  of  the 
pedicle  valve ;  where  the  area  meets  the  outer  surface  of  the  pedicle 
valve  the  angle  is  rounded.  Another  specimen  (pi.  1,  fig.  10),  a 
mold  of  the  interior  of  a  pedicle  valve,  shows  the  sinus  to  the  tip  of 
the  beak  and  without  trace  of  the  median  septum.  Still  another 
specimen  (pi.  1,  fig.  12),  a  mold  of  the  interior  of  the  brachial  valve, 
shows  the  groove  on  the  fold  extending  from  beak  to  front.  The 
surface  sculpture  consists  of  fine  concentric  lamellose  lines,  fringed  at 
their  edges  by  fine  interrupted  longitudinal  lines.  The  figure  (pi. 
1,  fig.  24)  illustrating  this  character  was  photographed  from  a 
gutta-percha  mold  of  the  specimen,  which  is  a  mold  of  the  exterior 
and  only  imperfectly  exhibits  the  interrupted  lines  at  edges  of  the 
concentric  lamellae. 

» Prof.  Paper  No.  85,  U.  8.  Geol.  Snrv.,  1895,  pp.  22-23. 
'Amer.  Jouni.  Set.,  ser.  8,  vol.  82,  p.  58. 
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The  two  species  together  (S.  trescotti  and  S.  cobscooki)  fairly 
well  represent  the  characters  generally  ascribed  to  Dalman's  species 
Del^hyris  elevata^  but  tiie  first,  witii  a  median  septum  in  the  pedicle 
valve,  lacks  the  groove  in  middle  of  the  brachial  fold,  and  the  second, 
having  tiie  groove,  lacks  the  median  septum.  Until  further  light  is 
thrown  on  the  matter  the  three  species  may  be  regarded  as  distinct 
though  very  closely  related. 

Formation. — Edmunds  f  ormaticm  of  the  Silurian. 

Locality. — South  of  Bells  Mountain,  cm  west  shore  of  Cobscook 
Biver,  Edmimds  Township,  Washington  County,  Maine. 

Hclotype  and  paratypes. — Cat  No.  61462,  U.S.N.M. 

SPUUFISK  EDMUNDSI  WHUmu. 
Plate  1,  figs.  18,  14,  15. 

1905.  SpMfer  cf.  perlameUosuB  Hall,  Williamb,  Prof.  Paper  U.  S.  GeoL 
Snrv.  No.  35,  pp.  22,  28. 

Specimens  described  under  the  name  Spirifer  edmundsi  differ 
from  S.  cobscooki  in  the  following  particulars:  They  are  larger  in 
size,  have  a  greater  number  of  plications  (6  and  7  instead  of  4  and 
5,  respectively,  on  each  side  of  the  brachial  and  pedicle  valves),  a 
lower  area,  and  more  angular  cardinal  extremities.  The  two  species 
agree  in  lacking  a  median  septum  in  the  pedicle  valve  and  in  possess- 
ing a  groove  in  the  middle  of  the  brachial  fold. 

Spirifer  edmwndsi  closely  resembles  some  figures  of  Hall's  species 
S.  perlamellosttSj  as  will  be  seen  upon  comparing  our  figures  18,  14, 
15  on  plate  1  with  Hall's  figures  on  plate  26.^ 

The  type-specimen  (pi.  1,  fig.  18)  was  about  28  mm.  from  tip  to 
tip  of  cardinal  margin.  The  comer  on  the  left  is  broken  off  in  the 
specimen.  Hall's  figure  Iff  of  S.  perlameUoaue  measures  27  mm., 
and  the  several  figures  given  on  his  plate  26  vary  from  10  to  45  mm. 

The  cardinal  extremities  of  our  specimen  are  closely  similar  to 
those  of  Hall's  figure  In.  The  plications  on  right  side  of  figure  13 
are  7 ;  those  on  Hall's  figure  In  are  6  on  left  and  5  on  right  side. 

The  brachial  valve  (pi.  1,  fig.  14)  shows  6  plications  on  the  right 
of  the  fold;  Hall's  figure  Ip  shows  6  plications  each  side  the  median 
fold.  The  surface  markings  are  similar  in  the  two  species.  The 
area  is  flat  and  extended  as  in  HaU's  figure  Im. 

Spirifer  edmimdsi  differs  from  S.  perlameUosvs  in  the  possession 
of  a  well-defined  groove  along  tiie  middle  of  the  brachial  fold  from 
beak  to  front  of  the  shell  and  in  the  absence  of  any  trace  of  median 
septum  in  tiie  pedicle  valve,  which  is  present  in  S.  perlameUosus. 

Formation. — ^Edmunds  formation  of  the  Silurian. 

Locality. — South  of  Bells  Mountain,  cm  the  west  shore  of  Cobscook 
River,  Edmunds  Township,  Washington  County,  Maine. 

1  Paleontology  of  New  York,  toL  8,  pi.  26. 
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Holotype  and  paratypes. — Cat.  No.  51458,  U.S.N Jil. 

Remarks. — ^In  the  list  of  species  given  by  N.  S.  Shaler  as  from  the 
Orange  Bay  section  and  frcmi  locality  on  the  west  side  of  Orange  or 
Whiting  Bay,  about  half  a  mile  south  of  Balls  Mill,^  the  species 
Spirifer  pertameUosits  Hall  is  cited.  The  writer  had  occasion  to 
examine  the  collections  made  by  Shaler  and,  although  the  specimens 
were  not  labeled,  recognized  specimens  which  closely  resembled 
Hall's  species.  These  were  reported  in  a  revised  list  of  the  collection 
under  the  name  Spirifer  cf .  perlamellosus  Hall.*  The  specimens  so 
identified  and  others  obtained  in  course  of  preparation  of  the  East- 
port  Folio  are  here  described  under  the  specific  name  Spirifer  ed- 
nrnndsi  Williams. 

SPIBIFER  (cf.  CranNA)  LUBICBNSIS  WHUmu. 

Plate  1.  figs.  16-19,  26-28. 

Shell  cyrtiniform,  pedicle  valve,  plicated  with  high,  nearly  flat 
and  erect  cardinal  area.  Fold  and  sinus  wide  at  front.  A  pedicle 
valve  2i  cm.  wide  measures  IJ  cm.  from  beak  to  front.  A  brachial 
valve  of  about  the  same  width  is  about  12  mm.  from  beak  to  front. 

Teeth  plates  of  pedicle  valve  thin,  extend  one-third  way  to  front, 
and  a  median  septum  cuts  the  sinus  to  three-quarters  way  to  the 
front  in  a  mold  of  the  interior.  Beak  sharp  and  angular;  area, 
high  and  triangular,  flat  and  slightly  overarching  at  the  tip.  Edge 
of  area  nearly  straight  and  rounded  at  junction  with  the  sides. 
Median  sinus  shallow,  broadening  toward  front,  and  produced  to- 
ward opposite  valve;  plications,  counting  the  outer  edge  of  the 
sinus  as  one,  seven  each  side  the  center.  Delthyrium  narrow  and  ap- 
parently uncovered. 

The  brachial  valve  is  gently  curved  from  beak  to  fnmt,  fold 
prominent  and  separated  from  the  plications  by  a  furrow  stronger 
tiian  the  furrows  between  the  plications;  a  shallow  groove  cuts  the 
middle  of  the  fold. 

The  surface  is  badly  preserved  in  all  specimens,  though  faint  evi- 
dence of  lamellose  concentric  lines  is  seen  on  some.  It  is  not  pos- 
sible from  the  specimens  to  determine  whether  or  not  there  was 
punctate  structure.  The  general  form  and  the  septum  suggest  that 
it  may  belong  to  the  genus  Cyrtina. 

The  form  varies  considerably,  which  is  probably  the  result  of  dis- 
tortion through  movement  in  the  rock  mass  after  f ossilization. 

Formation  and  locality. — Black  limestone  at  station  6.52.6B,  be- 
lieved to  belong  in  the  Edmunds  formation,  Lubec  Township,  Wash- 
ington County,  Maine. 

Cotypes.—Ceit  No.  61454,  U.S.N.M. 

1  Amer.  Journ.  Sci.,  ser.  3,  vol.  32,  1886,  p.  52. 

•Prof.  Paper  Ko.  35,  U.  S.  Geol.  Surv.,  1905.  pp.  22-23. 
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EXPLANATION  OF  PLATE  L 

All  tbe  figures  are  natnrml  siie  except  figures  2  and  24  magnlfled  2  diameters,  and  figure 
9  magnified  3  diameters. 

Spkifer  trescotti  Williams. 

FiQ.  1.  Mold  of  the  interior  of  a  mature  pedicle  valve  showing  the  plica- 
tions, dental  plates,  and  median  septom. 

Fig.  2.  An  immature  specimen  of  the  brachial  valve,  enlarged  two  diam- 
eters (shown  natural  size  on  lower  left  hand  comer  of  fig.  4).  This 
specimen  shows  resemblance  to  Spirifer  orisput  Hlslnger. 

Fig.  8.  Mold  of  the  interior  of  a  mature  pedicle  valve. 

Fig.  4.  Molds  of  the  interior  of  the  beak  portion  of  a  mature  pedicle  valve 
and  of  an  immature  brachial  valve.  (See  fig.  2.)  The  pedicle  valve 
shows  the  dental  plates  and  median  septum. 

Fig.  5.  A  small  specimen  showing  the  brachial  valve  and  hinge  area  of  the 
pedicle  valve  drawn  from  a  gutta-percha  impression.  The  beak  of  the 
pedicle  valve  is  less  developed  than  in  mature  shells. 

Fig.  6.  Mold  of  the  interior  of  a  pedicle  valve  not  fully  mature.  The 
center  of  view  is  higher  up  on  the  umbonal  portion  of  the  shell  than 
for  figure  1,  causing  the  riiell  to  appear  shorter  from  beak  to  front 
than  normal. 

Fig.  7.  Mold  of  the  exterior  of  a  pedicle  valve  showing  the  rounded  plica* 
tions  crossed  by  fine  concentric  lines. 

Figs.  8  and  11.  Two  views  of  mold  of  the  interior  of  a  brachial  valve  show- 
ing the  number  and  form  of  the  plications,  the  rounded  median  fold, 
and  the  form  of  the  hinge  border. 

Fig.  9.  M(rfd  of  the  interior  of  a  small  brachial  valve  magnified  tliree 
diameters. 

Fio.20.  Interior  cardinal  view  of  a  pedicle  valve,  showing  the  triangular 
area  rounded  off  at  sides,  the  narrow  delthyrium,  and  the  edge  of  the 
median  septum  where  the  beak  is  broken  off. 

Fig.  22.  End  view  of  same  specimen  as  figure  20l 

Fig.  23.  Another  view  of  same  specimen,  showing  plications  and  contour  of 
the  pedicle  valve. 

Fig.  25.  A  slightly  crushed  brachial  valve. 

Formation, — ^Edmunds  formation  of  the  Silurian. 

Locality. — ^Northeast  comer  of  Crowe  Necke,  Trescott  township,  Washing- 
ton Ck>unty,  Maine. 

Spirifer  oohsoooki  Williams. 

Fig.  10.  Mold  of  the  interior  of  a  pedicle  valve  of  ordinary  size,  showing 
the  five  well-developed  plications,  each  side  the  sinus,  the  absence  of  a 
median  septum  and  the  short  development  of  the  dental  plates. 

Fig.  12.  Mold  of  the  interior  of  a  mature  brachial  valve,  showing  the  plica- 
tions and  the  well-developed  furrow  in  the  middle  of  the  fold  and  ex- 
tending ftom  beak  to  front 

Fig.  21.  Oardinal  view  of  a  specimen,  showing  both  valves,  the  high  over- 
arching area  and  beak,  the  triangular  delthyrium,  absence  of  a  median 
septum  in  pedicle  valve,  and  trace  of  the  furrow  along  the  top  of  the 
brachial  fold. 
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Fig.  24.  Mold  of  the  exterior  of  a  piece  of  a  brachial  valve  enlarged  two 
diameters  to  show  the  fine  concentric  lines  crossing  the  plications  and  the 
distinct  median  furrow  on  the  fold. 

Formation, — ^Edmunds  formation  of  the  Silurian. 

Locality, — ^West  shore  of  Cobscook  River,  about  half  a  mile  south  of 
Bells  Mountain,  Edmunds  township,  Washington  County,  Maine. 

Spirifer  edmundH  Williams. 

Fio.  13.  Mold  of  the  exterior  of  a  pedicle  valve.  The  drawing  was  made 
from  an  impression  of  the  opposite  side  of  same  specimen  represented  by 
figure  15  and  shows  the  plications  more  In  number  than  in  8.  cobacooki 
(see  fig.  10). 

Fio.  14.  Mold  of  the  interior  of  a  brachial  valve,  showing  the  plications  and 
furrow  along  the  top  of  the  fold. 

Fig.  15.  Mold  of  the  interior  of  same  specimen  represented  by  figure  13. 
showing  the  relatively  low  area  and  the  absence  of  a  median  septum. 

Formation. — Edmunds  formation  of  the  Silurian. 

Locality. — ^West  shore  of  Cobscook  River,  about  half  a  mile  south  of  Bells 
Mountain,  Edmunds  township,  Washington  County,  Maine. 

Spirifer  lubecensis  WiUiams, 

Fig.  16.  An  end  view  of  a  pedicle  valve,  showing  the  high,  pointed  beak  and 

nearly  straight  cardinal  area. 
Fig.  17.  Mold  of  the  interior  of  a  pedicle  valve,  showing  the  plications,  the 

broad  shallow  median  sinus,  and  the  angular  beak  with  its  nearly  straight 

sides.    Another  view  of  same  specimens  as  figure  1. 
Figs.  18  and  19.  Two  views  of  another  specimen,  showing  the  cardinal  area, 

delthyrium,  and  slightly  overarching  beak. 
Figs.  26  and  28.  Two  specimens  of  brachial  valves,  both  of  them  imperfect 

and  distorted  by  crushing  of  rock  after  they  were  imbedded. 
Fig.  27.  The  exterior  surface  of  a  pedicle  valve,  faintly  exhibiting  surface 

sculpture  of  concentric  lamellose  lines, 
/formation.— 'Edmunds  formation  of  the  Silurian. 
Locality. — ^Lubec  township,  Washington  County,  Maine. 
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For  explanation  of  plate  8EE  PAOEa  79  and  80. 
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NOTES  ON  ALUNITE,  PSILOMELANITE,  AND  TITANITE. 


By  Edgar  T.  Whebrt, 
A99i8taiU  Curator,  Division  of  Mineralogy  and  PeiroloQy* 


A  PHOSPHATE-BEARING  ALUNITE  FROM  TEXAS. 

The  material  herein  described  was  sent  to  the  United  States  Na- 
tional Museum  for  examination  and  report  by  Mr.  L.  F.  Christian, 
of  Lockhart,  Texas,  the  locality  being  given  as  "  Oonzales  County, 
Texas"  (U.S-N.M.  Cat.  No.  88262).  As  preliminary  examination 
showed  it  to  possess  somewhat  unusual  composition  and  properties, 
it  was  studied  in  detail.    It  has  the  following  properties: 

PHYSICAL  pbopebhes. 

Color:  White  with  very  slight  yellowish  hue;  also  shows  super- 
ficial brown  stains  of  iron  rust. 

Luster :  Dull,  like  chalk. 

Structure :  Compact  (cryptocrystalline) ;  fracture  subconchoidaL 

Hardness:  IJ. 

D«isity:2.67. 

Optical  properties:  Under  the  microscope  seen  to  consist  chiefly 
of  a  fine  crystalline  aggregate,  with  occasional  grains  up  to  .02  mm. 
in  diameter;  colorless;  mean  refractive  index  1.580±:.005;  double 
refraction  .005. 

CBYSTALLOQRAPHIC  PBOPEBTISS 

Indeterminate. 

CHEMICAL  FBOFEBTIES. 

Qualitative  tests:  Before  the  blowpipe  gives  reactions  for  Al,  K, 
Na,  SO3,  and  H^O;  in  HCl  slightly  soluble,  the  solution  giving 
faint  reactions  for  Al  and  SO, ;  after  ignition,  HjO  extracts  K2SO4. 

PROCEEDINQ8  U.  S.  National  Museum,  Vol.  51 -No.  2145. 
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Quantitative  composition:  A  sample  was  sabmitted  to  Dr.  J.  E. 
Whitfield^  of  Booth,  Garrett,  and  Blair,  of  Philadelphia,  who  re- 
ported as  follows  (column  1) : 


OoosUtii. 
ents. 

1 

2 

8 

4 

6 

6 

Analysis. 

KsUo- 
ahmlte. 

Natro- 
ahinite. 

Kalio- 

hitohoook- 

ite. 

Natro- 

hitohoookp 

ite. 

Clay 
(CimoOte.) 

Fe,o,:::: 

6.80 
2.81 

16.  ao 

86.81 
.34 

82:89 
2.20 
8.96 

6.81 

.43 

.16 

.06 

3.02 

2L44 

.84 

2.56 
4.43 
12L62 

.19 
.44 
.98 

6.63 
18.87 

.68 
1.46 

19.70 

18.19 

1.34 

.86 

3.96 

ioao9 

61.01 

32.80 

3.90 

2.42 

9.96 

The  mineral  composition,  given  in  columns  2  to  6  inclusive,  was 
obtained  as  follows:  The  sulphur  trioxide  found  was  first  calculatecl 
to  alunite,  R^O.CHA  SAl^O,.  4SO3,  or  Rj,  [Al  (OH)^].  (SOJ^,  the 
R2O  comprising  KjO:Na20=approximately  8:2.  (Columns  2  and 
3.)  The  names  for  the  end  members  are  derived  according  to  the 
standard  rule  advocated  by  the  writer  elsewhere,  of  assigning  a  group 
name  (in  this  case  ahirdte)  to  the  isomorphous  series  as  a  whole  and 
naming  the  (theoretical)  end-members  by  chemical  prefixes.  The 
potassium  (kaliiun)  end-member  thus  becomes  kalio-alunite,  the 
sodium  (natrium)  one  natro-alunite;  the  latter  name  is  indeed  al- 
ready in  use,  having  been  proposed  by  Hillebrand  and  Penfield  in 
1902.1 

The  phosphoric  oxide  was  then  assigned  in  a  corresponding 
way  to  a  molecule  with  HPOg  replacing  the  SO4  of  alunite, 
R20.8H20.3Al20a-2PaOe,  or  R2H4[A1(0H)2].(P03)4,  the  same  ratio 
of  K :  Na  being  used.  That  this  is  the  most  probable  form  in  which 
the  phosphoric  oxide  found  in  alunite  and  related  minerals  is  present 
was  pointed  out  by  Schaller.*  Although  the  potassium  and  sodium 
salts  of  this  radical  are  so  far  known  only  as  isomorphous  replace- 
ments in  sulphates  such  as  alunite,  they  may  some  day  be  discovered 
as  independent  minerals,  and  should  be  assigned  names.  As  pointed 
out  by  Schaller,  goyazite  (hamlinite)  is  probably  a  strontium  salt, 
gorceixite  a  barium  salt,  plumbogummite  (hitchcockite)  a  lead  salt, 
and  florencite  a  cerium  salt  of  the  same  radicaL  If  these  are  all 
members  of  one  isomorphous  series,  then  all  but  one  of  the  names  are 
superfluous;  one  must  be  selected  to  apply  to  the  series  as  a  whole. 
Among  them,  plimibogummite  has  priority,  having  been  introduced 
by  De  Laimiont  and  Berzelius  in  1819,  which  would  make  gummite 

^  Amer.  Journ.  ScL,  ser.  4,  yol.  14,  1002,  p.  220. 

>  Journ.  Wash.  Acad.  ScL,  vol.  1,  1011,  p.  112;  Amer.  Journ.  Sd.,  ser.  4,  vol.  32,  1011» 
p.  8S9 ;  U.  S.  Oeol.  Burr.  Bull.  500,  1912,  p.  70. 
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the  proper  name  for  the  series.  Unfortunately,  however,  the  name 
gummite  (Dana,  1868),  a  contraction  of  uranogummite  (Breithaupt, 
1847),  has  been  applied  to  a  hydrous  oxide  of  uranium  of  totally 
different  composition  and  relationships.  Furthermore,  the  members 
of  the  series  under  discussion  are  not  characteristically  gum  like,  so 
that  the  name  gummite  is  not  an  appropriate  one  for  it.  Hitchcockite 
is  next  in  point  of  date,  having  been  proposed  by  Shepard  in  1856. 
It  is  therefore  reconunended  that  the  isomorphous  series  of  the  gen- 
eral formula  R%0.8H,0.8A1A-2PA,  or  R%H,[Al(OH),].(POs)4, 
with  R'=K,  Na,  iCa,  iSr,  ^Ba,  ^Pb,  iCe,  etc,  be  named  the  hitch- 
cockite  group.  The  names  goyazite  and  hamlinite  could  tiien  be  dis- 
carded in  favor  of  strontiohitchcockite,  gorceixite  of  bariohitchcock- 
ite,  and  so  on;  the  salts  containing  the  phosphoric  oxide  in  alunite 
would  be  kaliohitchcockite  and  natrohitchcockite. 

After  the  constituents  of  the  alunites  and  hitchcockites  are  sub- 
tracted, there  remain  all  the  FejOg  and  SiO,,  together  with  a  little 
K,0,  NajO,  H,0,  and  Al^Os  (Column  6).  The  first  is  undoubtedly 
present  as  a  stain,  and  may  be  disregarded;  the  others  are  prob- 
ably united  in  clay-like  substances.  The  ratio  of  Al^O, :  Si02=l :  8 
approximately,  which  would  indicate  a  clay  of  the  cimolite  group. 

It  is  therefore  concluded  that  the  alunite  from  Texas  consists  of 
about  51  per  cent  kalioalunite,  83  natroalunite,  4  of  a  potassium  alumi- 
nium phosphate  for  which  the  name  kaliohitchcockite  is  suggested, 
and  2  of  the  corresponding  sodium  compound,  natrohitchcockite,  ad- 
mixed with  some  10  per  cent  of  a  clay  (cimolite). 

SODIUM-BEARING  ALUNITBS  PROM  CALIFORNIA. 

Another  lot  of  alunite  was  received  from  Mr.  Charles  Muck  of  Cali- 
fornia, the  locality  being  stated  as  a  prospect  pit  in  the  Funeral  Range 
Mountains,  near  Death  Valley,  California  (U.S.N.M.  Cat.  No.  87529) . 
It  is  similar  to  the  preceding  in  certain  respects,  but  differs  in  the 
presence  of  a  considerable  excess  of  sodium  over  potassium,  as 
brought  out  in  the  description,  which  follows. 

PHYSIOAIi  FBOFBBTIES. 

Color :  White ;  specimens  from  near  the  surface  stained  red  by  iron 
oxides. 

Luster:  Dull,  like  chalk. 

Structure :  Compact  (crjrptocrystalline) ;  fracture  subconchoidal. 

Hardness:  2^  (material  from  60  feet  beneath  surface) ;  &|  (that 
from  near  the  surface  of  the  ground). 

Density:  2.63. 

Optical  properties:  Under  the  microscope,  appears  as  confused 
minutely  crystalline  aggregates;  colorless;  meen  refractive  index 
1.585±.006;  double  refraction  .01. 
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Indeterminate. 


CBYSTAT.TXWBAPHIC  FBOFEBTIBB. 


CHSinCAI,  FBOFEBTIES. 


Qualitative  tests:  Before  the  blowpipe  gives  reactions  for  Al,  Na, 
SO,,  and  HgO ;  in  HCl  slightly  soluble,  the  soluticm  giving  faint  reac- 
tions for  Al  and  SO, ;  after  ignition,  H^O  extracts  Na^SO^. 

Quantitative  composition:  Through  the  kindness  of  I^f.  F.  W. 
Clarke,  chief  chemist,  two  analyses  of  this  material  were  made  in  the 
laboratory  of  the  United  States  Geological  Survey  by  B.  K.  Bailey. 
The  material  from  near  the  surface  gave  the  results  in  column  1,  that 
from  a  depth  of  60  feet  those  in  column  5,  below : 


ConstltiMQts. 

1 

3 

3 

4 

5 

6 

7 

8 

AnaiyOa 
(surteoe). 

Natro- 
ahmlte. 

Ealio- 

lUmain- 
te. 

Analysta 
(deplh). 

Natro- 
ahmito. 

Ealio- 
ahmite. 

B«iiiaiii. 
der. 

NiiO 

&.a7 

8.05 
14.87 
80.03 
80.62 

7.40 

4.» 

.08 

.56 

4.61 

9.78 

6.88 
L04 
17.60 
88.46 
25.08 

ia27 

4.42 

2.41 

.37 

0.19 

14.49 

^:;::::::: 

3L49 
2.84 
8.07 
8.43 

.67 

.77 

2L18 

2.28 

HjO 

7.43 
3L17 
2110 

7.64 
2L70 
2175 

a£oi 

si^..::;::::; 

SlOi 

7.46 

ia27 

Totals.... 

100.19 

54.08 

21.83 

23.89 

99.23 

56.60 

5.90 

36.78 

In  the  determination  of  the  mineral  compositions,  the  sulphur  tri- 
oxide  was  iBrst  calculated  to  alunite,  with  Na :  K  in  the  first=approxi- 
mately  5:2;  in  the  second  9:1.  The  remainder  contains  in  both  cases 
Al;iOs :  Si03=about  4:5,  which  indicates  a  clay  belonging  to  the  allo- 
phanite  group ;  the  alkalies  left  over  may  be  adsorbed  in  this  clay,  or 
may  be  present  in  combination  in  a  fddspar  or  other  silicate,  but 
the  microscope  fails  to  yield  definite  evidence  on  this  point. 

The  specimens  from  California  contain  thus  over  50  per  cent  of 
natroalunite,  with  small  amounts  of  kalioalunite  and  a  rather  large 
amount  of  impurities. 

▲  LlTHl U M-HB ABTNO  PSUiOiaELANITB  TBOIC  TENNESSEE. 

A  manganese  dioxide,  forming  a  coating  on  vein  quartz,  sent  to 
the  United  States  National  Museum  for  examination  and  report  by 
Mr.  J.  B.  Lawson,  of  Sevierville,  Tennessee  (TJ.S.NJ^.  Cat  Na 
87871),  has  proved  to  be  so  unusual  in  composition  (approaching  the 
variety  which  has  been  called  lithiophorite),  as  to  be  worth  special 
description.  Mr.  Lawson  states  that  it  occurs  ^^  loose  in  the  soil  in 
the  vicinity  of  the  proposed  Appalachian  Park."  Its  properties  are 
as  follows: 


Digitized  by  VjOOQIC 


Ha  2146.    NOTES  ON  ALUNITE,  PBILOMELANITE,  ETC.— WHERRY,         85 

PHYSICAL  FBOPMl'lliS. 

Color:  Black  with  sli^t  bluish  hue;  streak  brownish-black. 
Luster:  DnllHSubmetallic;  more  brilliant  against  surfaces  of  quartz; 

opaque. 
Structure:  The  several  types  exhibited  by  colloid  minerals — ^botry- 

oidal,  globular,  compact,  and  dendritic;  fracture  uneven. 
Hardness :  Varying  from  3  to  5^. 
Density :  Varying  from  4.20  to  4.30. 
Optical  properties:  Indeterminate. 


Indeterminate. 


CSTSTAIJjOaKAPHIC 


CHEMICAL  PBOPEBTIS8. 


Qualitative  tests:  Before  the  blowpipe  gives  reactions  for  Mn  and  14 
(flame  red  I ) .  Soluble  in  HCl,  with  evolution  of  CI ;  solution  gives 
reactions  for  Mn,  Fe,  Al,  Co,  and  SiO,  and  traces  of  other  elements. 

Quantitative  composition:  The  most  homogeneous  material  obtain- 
able from  the  specimens  was  submitted  to  Dr.  J.  E.  Whitfield,  of 
Booth,  Oarrett,  and  Blair,  who  obtained  the  results  given  below 
(with  the  exception  of  the  Li^O,  which  was  determined  by  the 
writer,  using  the  spectroscopic  method) : 


OcnttttiMnts. 

Analysis.              OcmstltiMnU. 

AmOyilB. 

H,0 

1L40 

.35 

L20 

.44 

Trace. 

8.12 

6.84 

1.76 

.82 

ALO. 

7.83 

2.20 

66.64 

7.68 

.49 

.89 

iZo 

FcO). 

nIo 

IteOl 

IS). ;..: 

8iO... 

So:.;...:::::::;: 

VJJ. 

BaO 

s6* 

IfnO 

Total 

CoO 

100.06 

NiO 

The  results  of  analysis  of  psilomelanites  (the  termination  Ue  is 
added  for  uniformity)  have  been  previously  interpreted  in  various 
ways.  Rammelsberg^  regarded  the  barium,  manganous  manganese, 
etc.,  as  united  with  manganic  manganese  to  form  manganites,  of  the 
formula  M"  (MnOj)".  Laspeyres*  considered  that  these  elements 
are  present  as  basic  manganates,  M'%0(Mn04)'',  and  his  view  was 
adopted  by  Dana.*  In  the  light  of  colloid-chemistry  the  mineral 
might  be  interpreted  as  colloidal  manganese  dioxide  containing  ad- 
sorbed substances. 

^  HandwOrterbnch  chem.    Theili  Ifineralogle,  1841. 
*Joam.  prmkt  Chem.,  vol.  13,  1876,  pp.  1  and  216. 
>  System  of  Mlneralogj,  1892,  p.  267. 
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The  bearing  on  this  question  of  certain  relations  between  constitu- 
ents may  be  pointed  out  here.  If  the  SOs  and  F2OB  found  in  the 
present  specimen  be  regarded  as  united  with  BaO,  the  amount  of 
the  latter  necessary  would  be  8.27  per  cent,  while  3.12  per  cent  was 
found.  This  essential  agreement  may  be  an  accident,  but  the  known 
stability  of  BaS04  ^^^  "^^9(^^4)2  suggests  the  possibility  that  these 
compounds  are  actually  present.  The  ratio  of  the  AlgOg  to  SiO, 
found  is  roughly  1 : 2,  indicating  that  these  constituents  may  be  united 
as  a  clay  of  the  halloysite  group.  The  FcjOg  may  well  be  combined 
with  some  of  the  HjO  to  form  limonite.  But  there  remains  about 
10  per  cent  of  oxides  the  condition  of  which  is  not  so  clear.  Of 
these,  LijO,  Na,0,  and  K^O  should  be  soluble  in  water,  yet  water  fails 
to  extract  them  from  the  mineral,  so  they  must  be  held  in  some  peculiar 
way.  They  can  not  be  in  the  form  of  manganates  (Laspeyres-Dana 
theory),  for  their  manganates  prepared  artificially  are  soluble  in 
water  to  green  solutions.  No  definite  manganites  of  these  elements 
have  ever  been  obtained  artificially.  By  exclusion,  therefore,  it 
would  seem  that  the  only  form  in  which  these  oxides  (and,  corre- 
spondingly, the  MnO,  CoO,  and  NiO)  can  be  present  is  as  gels, 
united  by  adsorption  to  the  MnOa  gel,  which  makes  up  the  bulk  of 
the  material.  Accordingly,  no  "  mineral  composition  "  is  to  be  de- 
rived for  psilomelanite,  but  it  is  to  be  regarded  as  composed  essen- 
tially of  adsorption  products  of  the  various  oxides. 

TITANITB  OF  TTNUSUAL  HABFT. 

A  yellowish-brown  radiated-acicular  mineral  imbedded  in  datolite 
was  discovered  in  1913  in  the  northernmost  quarry  of  the  group  situ- 
ated on  the  east  side  of  the  Delaware  River,  2  miles  north  of  Lambert- 
ville.  New  Jersey,  by  Mr.  Oscar  Streland,  of  Philadelphia,  and  sub- 
mitted to  the  writer  for  identification.  Qualitative  chemical  and 
optical  examination  ^owed  it  to  have  the  general  features  of  titan- 
ite,  but  as  this  mineral  had  never  before  been  observed  in  acicular 
form  further  investigation  seemed  desirable.  Mr.  Streland  and  Mr. 
Henry  Munson,  of  Philadelphia,  kindly  presented  several  small 
specimens  to  the  Museum  (Cat.  No.  59206),  and  of  these  all  but  one 
were  broken  up  for  examination.  As  the  specific  gravity  of  titanite 
(3.50d:.10)  is  much  higher  than  that  of  datolite  (2.95d:.06)  mer- 
curic potassium  iodide  solution  of  specific  gravity  3.20  was  used  to 
separate  them,  and  about  0.8  gram  of  the  imknown  mineral  obtained, 
which  proved  to  be  quite  homogeneous  under  the  microscope,  con- 
taining only  minute  amounts  of  datolite  adhering  to  a  few  of  the 
yellow  grains,  and  of  ilmenite,  a  mineral  sparingly  associated. 

The  mineral  has  the  following  properties: 
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PHTSICiX  PBOPEBTIB8. 

Color:  Varying  from  cream  (Bidgway's  19'f,  yellowish  orange 
yellow  with  45  per  cent  white,  broken  with  32  per  cent  neutral  gray) 
to  Dresden  brown  (17^k,  orange  yellow  with  70.6  per  cent  black, 
broken  with  68  per  cent  gray). 

Luster:  Subadamantine;  subtransparent. 

Structure :  Columnar  to  acicular,  and  radiated ;  maximum  length 
of  needles  observed  2  cm. ;  diameter  0.1  to  1  mm.  Needles  scxnewhat 
fractured. 

Hardness:  6. 

D^isity:  8.62. 

Optical  properties:  Under  the  microscope  colorless;  with  crossed 
nicols  shows  large,  variable  extinction  angle;  in  convergent  light 
biaxiaL    Mean  index  of  refraction  1.89. 

CBYBTAIXOOBAPHIO  FBQPEBTDB8. 

System:  Indeterminate. 

Habit:  Long  prismatic;  no  definite  terminations  observed;  prism 
angle  66^  30'. 
Cleavage:  Prismatic,  imperfect. 

CHXMIOAL  FROPBTIXS. 

Qualitative  tests:  Before  the  blowpipe  gives  reactions  for  Ca,  Ti, 
Fe,  and  Si.  Insoluble  in  HCl,  but  after  fusion  with  Na^CO,  dis- 
solves, yielding  reactions  for  Ca,  Fe,  Ti,  and  SL 

Analysis,  made  on  0.76  gram  purified  as  above  described;  J.  E. 
Whitfield,  analyst: 


Coostito- 
ents. 

1 

8 

8 

4 

5 

CaO 

37.83 

6.33 

86.40 

30.16 

.43 

35.43 

L90 
6.33 

.3889 
.39G8 

L15 
1.36 

36.40 
37.89 

L77 
.42 

.3085 

LOO 

M.63 

89.21 

ia4i 

1.  Sesults  of  analysis. 

2.  The  percentages  of  the  constituents  corresponding  to  36.40  per 
cent  TiO,  in  the  form  of  titanite,  Ca''  (TiO) ''  (SiOJ '''' ;  amount  of 
latter  represented,  89.21  per  cent 

3.  Bemainder  left  after  subtracting  2  from  1. 

4  and  6.  Satios  of  8.  (Disregarding  the  Tfi^,  the  role  of  which 
is  entirely  unknown.) 


Digitized  by  VjOOQIC 


88  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.51. 

The  ratios  of  column  4  are  as  near  a  definite  ratio  (1:1:1)  as  could 
be  expected  considering  the  small  amount  of  material  used  for  analy- 
sis; and  they  indicate  that  in  this  occurrence,  at  least,  the  iron 
present  in  titanite  is  in  the  form  Ca"(Fe'''0)'2(SiOJ"",  or 
CaFejSiOe,  a  compound  presumably  isomorphous  with  Ca  (TiO)  Si04, 
as  yet  unknown  in  the  pure  state. 

The  mineral  thus  agrees  in  every  essential  respect  with  titanite, 
being  unusual  in  containing  a  rather  large  percentage  of  ferric  oxide, 
and  in  possessing  an  acicular  form. 
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Br  T.  D,  A.  CoCKEBELLy 

0/  tJie  VfiioerHty  of  Colorado,  Boulder. 


The  insects  described  in  this  paper  range  in  age  from  the  Coal 
Measures  to  the  Miocene.  Perhaps  the  most  interesting  is  a  new 
species  of  Dolophihis,  the  first  insect  to  be  described  from  American 
amber.  Second  in  interest  is  Hypoderma  ascarides  (Scudder),  rep- 
resented by  larvae  and  pupae,  which  are  suflSciently  numerous  and 
well  preserved  to  leave  no  doubt  that  they  belong  to  the  Oestridae, 
and  were  parasitic  on  some  mammal.  Two  Coleopterous  elytra  repre- 
sent a  new  Eocene  locality  for  fossil  insects  in  North  Park,  Colorado. 
A  gall  on  narrow-leafed  Cottonwood  from  Florissant  appears  to  have 
been  made  by  a  beetle  of  the  genus  Saperdcu 

The  majority  of  the  Florissant  insects  described  were  received 
through  Mr.  F.  H.  Ward,  of  Rochester,  New  York,  who  obtained  them 
from  Mr.  G.  W.  Wilson  of  Florissant,  whose  ranch  had  previously 
yielded  many  new  species  of  fossils.  It  is  a  pleasure  to  record  a  new 
genus  from  the  Mazon  Creek  Carboniferous,  collected  by  Mr.  L.  E. 
Daniels,  who  has  done  so  much  to  increase  our  knowledge  of  the 
Carboniferous  land  fauna.  The  insects  not  indicated  as  being  in  the 
National  Museum  and  in  the  museum  of  the  University  of  Colorado. 

DIPTERA. 

PLBGIA  WOODBUFFI.  ntw  mo^Om  (BIMoiddM). 

Wing  7  mm.  long,  2.76  broad.  Costal  region  suffusedly  dusky.  A 
relatively  broad-winged  species  of  ordinary  type,  somewhat  remark- 
able because  the  anterior  cross  vein  is  shorter  than  the  distance  from 
its  lower  end  to  the  basal  comer  of  the  second  postericH*  cell.  Second 
posterior  cell  on  upper  side  about  2.8  mm.  long;  submarginal  cell 
about  1.9  mm.  long;  out^  side  of  anal  ceU  not  much  elbowed. 

Oreen  River  Eocene,  east  side  of  Evacuation  Creek,  near  Ute  Sta- 
tion, Utah  (E.  G.  Woodruff).  The  species  is  represented  by  a  single 
wing,  on  the  underside  of  a  rather  thick  slab  of  shale  on  which  are 
many  larvae  of  Hypoderma  ascarides.    This  species  is  smaller  than 
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p.  dejecta  Scudder,  from  Green  River,  Wyoming,  and  differs  in  de- 
tails of  the  venation.    It  appears  to  be  quite  distinct  from  the  other 
species  described  by  Scudder,  and  from  the  many  Canadian  forms 
described  by  HandUrsch. 
Holotype.—Cat  No.  61455,  U.S.N.M. 

PSILOCBPHALA  SCUDDERI  CockcnU  (TiMreTldae). 
Plate  2,  fig.  5. 
A  figure  is  given  of  a  specimen  collected  by  Mr.  George  N.  Rohwer 
at  Station  14,  in  the  Miocene  shales  at  Florissant,  Colorado.  The 
following  description  was  made  from  this  specimen:  Length  about 
11.5  mm.,  of  which  7.75  mm.  is  abdomen;  black,  the  abdominal  su- 
tures broadly  colorless;  legs  entirely  dark;  face  not  hairy;  basal  joint 
of  antennae  with  large  bristles  at  end,  as  in  modem  Pailocephala; 
wings  very  short,  about  6.5  mm.  long,  dusky,  the  apical  region  paler. 
The  following  wing  measurements  are  in  microns :  Submarginal  cell 
on  margin,  1,810 ;  length  of  second  submarginal  cell,  2,240 ;  first  basal 
cell  on  submarginal,  1,250;  submarginal  on  first  posterior,  1,216;  first 
posterior  on  discal  cell,  1,184;  first  posterior  on  wing-margin,  692; 
second  posterior  on  discal,  208,  and  on  wing-margin,  660 ;  third  pos- 
terior on  discal,  368 ; 
width  of  anal  at 
broadest  part,  660. 
This  specimen  is  in 
United  States  Na- 
tional Museum.  Cat. 
No.  61456. 


OXTCERA 


HjIdM). 


BOHWERI, 

(Strmtio- 


PlO.   1. — OXTCEBA  BOHWBBI.      G,  DiSCAL  CELL  AWD  ADJACSNT  j  .-t         Tk       h    Vkl 

PARTS,     ft.  Second  8UBMABOINAL  CELL.     O^  SCCTBLLAB  SPINES.  i-^Cngin       prODaDiy 

about  8  mm.;  black, 
the  abdomen  extremely  broad,  about  4  mm.  wide,  without  light  mark- 
ings, its  dorsal  surface  with  very  fine  and  short  rather  close  dark 
hair;  wings  about  6.25  mm.  long,  width  near  base  about  2.35  mm., 
fuliginous,  the  stigmatic  spot  small.  Cubital  vein  forked,  the  second 
submarginal  cell  long;  discal  cell  very  long;  veins  from  discal  cell 
reaching  wing  margin ;  anal  cell  very  broads  closed.  Scutellar  soines 
long,  close  together. 

The  following  measurements  are  in  microns:  Length  of  second 
submarginal  cell,  608 ;  discal  cell  on  first  basal,  224,  on  second  basal, 
256,  on  first  posterior,  752;  width  of  anal  cell  about  middle,  720;  end 
of  anal  cell  to  wing-margin,  336;  second  posterior  cell  on  wing- 
margin,  560;  third  posterior  cell  on  wing-margin,  640;  fourth  pos- 
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terior  cell  on  wing-margin,  960;  fifth  posterior  cell  on  wing-margin, 
1,120. 

Miocene  shales  of  Florissant,  Colorado,  Station  14  (George  K 
Bohwer).  The  abdomen  is  like  that  of  Pach/ygaster  macuUconus 
Hine  (determined  by  Malloch),  which  I  collected  on  the  campus  of 
the  University  of  Colorado,  Boulder,  on  June  80.  The  venation  dif- 
fers from  Pachygaater^  and  agrees  better  with  that  of  OxyeerOy  of 
the  section  having  the  cubital  vein  forked.  The  insect  is  peculiar  for 
the  very  long  discal  cell,  and  the  veins  leaving  it  dark  and  distinct 
to  the  wing-margin;  in  these  respects  it  is  more  primitive  than  the 
living  q)ecies  of  Oxycera  of  which  I  have  any  knowledge. 


HTPODBBMA  ASCiJUDBS  <Sc«ddv). 
Plate  2,  figs.  4,  6,  7. 

Musca  a9caride9  Scuddeb,  Tertiary  Insects  of  North  America,  1880,  p.  56L 

Larva  large  and  robust,  fully  30  mm.  long  and  8  broad,  formed  as 
in  the  modem  H.  lineata^  each  segment  with  a  transverse  row  of 
tubercles  beset  by  minute  bristles,  the  lateral  tubercules  inclined  to  be 
prominent,  as  in  i7.  hovis.  Pupa  about  11  mm.  long  and  6  broad, 
very  dark,  with  strong  lateral  spinuliferous  tubercles  marking  the 
segments.  The  details  are  best  shown  by  the  figures;  a,  caudal  end 
of  larva,  with  spiracles  and  tracheal  tubes;  &,  three  segments  of  mid- 
dle of  larva,  showing  spinuliferous  areas;  <?,  lateral  projecting  spinu- 
liferous area  of  a  larva  beginning  to  contract ;  d^  spinuliferous  areas 
of  another  larva;  6,  mandibles  of  larva;  /,  lateral  spinuliferous  pro- 
jections of  semipupa ;  ^,  contracted  and  hardened  pupa. 

Green  River  Eocene,  east  side  of  Evacuation  Creek,  near  Ute  Sta- 
ticm,  Uintah  Railway,  eastern  Utah  (E.  G.  Woodruff). 

Plesiotypes.'-^fit  No.  61467,  U.S.N.M. 

The  specimens  are  very  numerous,  in  all  stages  between  the  freshly 
dropped  larva  and  the  hardened  pupa.  Considering  their  age,  they 
probably  represent  an  extinct  genus  of  Oestridae,  which  appee.rs  to 
differ  from  Hypoderma  by  the  prominent  lateral  tubercles  of  the 
pupa,  more  after  the  manner  of  Cephdlorm/ia,  In  the  absence  of  the 
adult  fly,  however,  it  seems  undesirable  to  remove  the  species  from 
Hypoderma. 

Scudder^  remarks  that  the  specimens  of  Musca  ascarides  ^  so  closely 
resembles  the  larvae  of  bot  flies  that  I  could  scarcely  persuade  myself 
that  they  did  not  belong  to  the  Oestridae.  The  appendages  of  the 
skin,  however,  are  much  more  delicate  than  is  usual  in  Oestridae,  and 
are  uniformly  distributed  over  the  surface  or  are  altogether  absent." 
The  more  complete  material  now  before  me  shows  that  the  spinules 
or  minute  bristles  are  not  uniformly  distributed  over  the  skin,  but  are 

^  Tertiary  Insects  of  North  America,  1890,  p.  651. 
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arranged  in  patches  as  in  the  Oestridae.  In  some  specimens,  owing  to 
the  two  surfaces  being  preserved  on  a  single  plane,  the  surface  appears 
to  be  more  completely  covered  than  it  actually  was  in  life.  The 
structures  are  not  more  delicate  than  in  some  Oestridae.  Scudder  also 
remarks  that  it  is  difficult  to  understand  how  such  masses  of  Oestrid 
larvae  could  accumulate  at  one  place.  This,  however,  is  quite  possible 
if  they  infested  gregarious  animals,  though  we  must  agree  that  the 
infestation  seems  to  have  been  remarkably  heavy. 

Scudder's  species  came  from  the  Chagrin  Valley,  White  River, 
Colorado.  This  locality  is  certainly  Eocene,  but  perhaps  not  con- 
temporaneous with  the  Green  River  beds  of  Wyoming.  The  present 
material  is  assigned  to  the  Green  River,  following  the  indication  of 
the  label.  Since  the  above  was  written  a  large  quantity  of  material 
containing  H.  asearides  has  come  to  hand,  collected  at  Hay  Gulch, 
Colorado  (D.  E.  Winchester  and  others,  U.  S.  Geological  Survey). 
The  precise  locality  is  southeast  quarter  of  section  36,  township  1  n., 
range  96  w. 

BMPIS  PBBDrrA,  new  ipMiM  (Bmpidid»). 

Length  7.5  nmi.;  wing  almost  7  mm.  long,  the  apical  and  costo- 
apical  region  faintly  dusky;  structure  quite  normal  for  the  genus. 

Hind  femora  3  mm. 
long,  not  incressate, 
thinly  clothed  with 
black   bristles,   but 
^     ^     ^  with  a  longitudinal 
Fig.  2. — ^bmpis  pkedita.    a,  bkd  of  third  vein,    h.  End  of  bare  band;  anterior 
FIRST  BASAL  CELL,  f cmora  2  umi.  long. 

The  following  measurements  are  in  microns:  Height  of  head, 
about  990;  length  of  proboscis,  about  1680;  length  of  antennae  (ex- 
cluding style),  about  640.  Venation  essentially  as  in  Empis  tri- 
gramrnoj  the  nervure  separating  the  first  basal  cell  from  discal 
strcmgly  ardied,  longer  than  the  anterior  cross- vein.  Measurements 
in  microns:  End  of  second  vein  from  end  of  upper  branch  of  third, 
226 ;  first  basal  cell  on  first  submarginal,  820;  discal  on  second  poste- 
rior, 176;  discal  on  third  posterior,  512;  discal  on  seccmd  basal,  288; 
lower  side  of  second  basal  beyond  tip  of  anal,  384. 

Miocene  shales  of  Florissant,  Colorado;  received  from  Mr.  L.  E. 
Daniels,  who  obtained  it  from  Mr.  J.  C.  Carr.  Easily  known  from 
the  previoudy  described  species  of  Empis  from  Florissant  by  its 
much  larger  size. 

In  the  original  account  of  Empis  fiorisscmtana  CockerelP  the 
figure  of  the  discal  cell  is  upside  down. 

»  Proc.  Acad.  Nat.  Scl.  Phlla..  1914.  p.  646. 
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PSOTOUniATIA  BBCUBBBN8»  mmw  ^mIm  (■■■fcjliH«). 

Length,  about  10  mm.;  wing,  6i2  muL;  head,  thorax,  dorsal  sur- 
face, and  apical  part  of  abdomen  black  or  dark  brown,  the  abdomen 
colorless  at  the  sutures;  wings  hyaline;  legs  pale  reddish.  Thorax 
dorsally  bare;  antennae  moderately  long,  proboscis  mudi  shorter 
than  (vertical)  length  of  head.  Anterior  cross-vein  slightly  ob- 
lique, not  at  all  approximately  in  a  straight  line  with  lower  branch 
of  fourth  vein,  as  it  is  in  Lomatia 
lateralis.  Second  vein  strcmgly  re- 
curved at  end,  in  the  manner  of 
Alepidophora  pedlei^  but  second 
and  third  posterior  cells  essentially 

parallel-sided,  wholly  unlike  those      \ — ^ 

of    Alepidophora;    anterior    cross-       \ j 

vein  considerably  beyond  middle  of 

discal  cell:  four  posterior  cells,  all  fio.s.— piotolomatiaeijcubbins.  apwc 

open,  but  first  ccmtracted  apically; 

anal  cell  op^i;  second  submarginal  cell  squarely  tnmcate  at  base, 

with  an  appendicular  nervure  directed  basad  from  the  comer. 

The  following  measurements  are  in  microns: 

First  submarginal  ceU  on  wing-margin 784 

First  posterior  cell  on  wlng-margln ISO 

Second  posterior  on  wing-margin 800 

Third  posterior  on  wing-margin 800 

Fourth  posterior  on  wing-margin 1,280 

Anal  c^  on  wing-margin ISO 

Praefnrca 496 

First  basal  ceU  on  first  submarginal 1,440 

First  posterior  on  first  submarginal 976 

First  posterior  on  second  submarginal 1«456 

Discal  on  second  basal 128 

Discal  on  first  basal 1,200 

Discal  on  first  posterior 752 

Discal  on  fourth  posterior 912 

Second  basal  on  fourth  posterior 160 

The  discal  cell  is  long,  and  its  outer  margin  shows  a  very  strong 
double  curve. 

Miocene  shales  of  Florissant  (Geo.  W.  Wilscm). 

Holotypc—CBt.  Na  61990,  U.S.N.M. 

Differs  from  the  type  of  the  genus  by  having  the  second  vein  recur- 
rent, as  in  Alepidophoroj  and  also  in  many  lesser  detaila  It  runs 
in  my  key  to  Alepidophora,^ 

^  Bull.  Amer.  Mas.  Nat.  Hist,  toI.  23,  pp.  229-235. 
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PBOTEPACMUS»  new  genus  (Bombyliidae). 

Allied  to  Alepidophora^  but  wings  much  longer  and  witii  three  sub- 
marginal  cells;  abdomen  elongated  but  rather  broad,  the  sides  with 
rather  long,  pale  reddish  stiff  hairs.  Face  prominent;  antennae  ap- 
parently ordinary;  proboscis  not  elongated;  hind  femora  not  hairy, 
but  with  a  row  of  stout  bristles;  hind  tibiae  without  hairs  or  bristles 
on  inner  side,  but  with  stout  bristles  (about  480  microns  apart) ; 
costa  with  short  bristles;  prsefurca  short;  end  of  second  vein  directed 
upward,  ascending  vertically  to  the  costa;  upper  branch  of  third 
vein  also  directed  upward  to  the  costa,  its  terminal  part  parallel 
with  second  vein ;  base  of  upper  apical  submarginal  cell  for  basad  of 
base  of  the  cell  below  it,  the  second  vein  very  slightly  bent  at  basal 
comer,  the  bounding  vein  below  weak ;  base  of  lower  apical  submargi- 
nal cell  sharply  truncate;  discal  cell  very  long,  the  discal  cross- vein 
far  beyond  its  middle ;  four  posterior  cells,  all  open  on  margin,  the 
second  extremely  widely  open ;  anal  cell  narrowly  open  at  end. 

In  my  key*  this  runs  to  84.  It  is  certainly  close  to  CyUema^ 
agreeing  in  most  details  of  the  venation,  but  the  shape  of  the  second 
posterior  cell  is  quite  unlike  that  of  CyUenia  or  Tomomyzcu  There 
is  also  evident  affinity  with  the  Calif  omian  ExepacmMs^  but  that  is 
a  more  hairy  insect,  and  the  venation  differs  in  detail. 

PROTEPACMUS  SETOSUS,  mw  ipcdei. 

Length  10.5  mm.;  wings  a  little  over  8  mm.,  hyaline,  veins  pale 
ferruginous;  head  and  thorax  dark  brown  (probably  black  in  life) ; 
abdomen  somewhat  paler,  the  sutures  not  conspicuously  pallid; 
abdomen  elongated,  but  rather  broad,  its  length  7  mm.,  width  near 
base  8.5  mm.  The  discal  cross-vein  is  only  slightly  oblique.  The 
following  measurements  are  in  microns: 

Width  of  upper  apical  submarginal  cell 

near  end 320. 

First  posterior  ceU  on  first  submarginal—  1120. 

First  posterior  on  lower  apical  submar- 
ginal    137a 

First  posterior  on  wing-margin 224. 

First  posterior  on  second  discal 720  (Same  in  Alepidophora  pealet). 

First  posterior  on  second  posterior 1632. 

Discal  ceU  on  first  basal 2320  (1872  in  Alepidopliora  pealei). 

Discal  on  second  basal 480. 

Discal  on  second  posterior 320. 

Second  posterior  on  wing-margin 1520. 

Second  posterior  on  third  posterior 800. 

Third  posterior  on  wing-margin 608. 

Fourth  posterior  on  second  basal 208. 

Anal  cell  on  fourth  posterior 1000. 

Anal  on  wing-margin 208. 

Miocene  shales  of  Florissant  (Geo.  W.  Wilson). 
Holotype.—Cfit.  No.  61991,  U.S.N.M. 

1  BolL  Amer.  Mas.  Nat  mit.,  toI.  33. 
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PACHTSOBIITBS,  new  loiii  (OrUUdidae). 

A  genus  of  the  subfamily  Richardiinae,  running  in  Williston's 
tables  ^  exactly  to  EpiplaUa^  but  the  shape  of  the  discal  cell  is  entirely 
different,  its  apical  margin  being  Icmg  and  very  oblique,  undulating 
and  forming  a  gentle  double  curve,  an  exaggeration  of  the  condition 
found  in  Oedopa;  in  addition,  the  first  vein  extends  far  toward  the 
end  of  the  wing,  reaching  the  costa  at  an  extremely  acute  angle,  in 
the  manner  of  the  Syrphid  genus  ChUosia;  the  submarginal  cell  is 
constricted  in  the  subapical  region,  but  expands  toward  the  margin, 
as  in  Btchardioj  except  that  the  c(mstriction  is  more  pitmounced; 
the  first  posterior  cell  is  very  broad  apically,  its  width  even  greater 
than  length  of  oblique  end  of  discal  cell;  the  anterior  cross- vein, 
which  is  somewhat  oblique  and  gently  arched  outward,  is  far  before 
the  middle  of  discal  cell.  The  second  basal  cell  is  very  narrow,  and 
the  anal  is  retracted,  its  lower  angle  a  very  wide  one,  as  in  Richcardia. 
Bobust;  femora  imarmed  and  not 
incrassate;  wings  with  no  ccm- 
spicuous  markings;  ovipositor 
short. 

PACHTSOmTES  INBBMIS,  mw  ipmIm. 

Length  8.8  mm.;  very  robust; 
thorax  black;  dorsally  bare;  legs 
dark  brown,  unarmed,  femora  not    fio  4.-PACHT.oMn™  in«mi8.  ap«  of 

incrassate;  abdomen  thick,  about 

3.8  mm.  long,  dark  reddish,  with  an  appearance  of  longitudinal 
banding  which  seems  to  be  due  only  to  the  condition  of  preservation ; 
ovipositor  short  and  thick,  about  1  mm.  long.  Wings  about  5.6  mm. 
long,  hyaline,  without  bands  or  spots,  except  a  dark  cloud  above  end 
of  first  vein,  such  as  occurs  in  Euxesta  and  Paeudewoesta.  The  fol- 
lowing measurements  are  in  micnms : 

liarginal  ceU  on  costa,  about 1040 

(It  is  impossible  to  be  exact,  as  the  first  vein  grades  gradually  into 
costa  at  end.) 

Submarginal  ceU  on  wing-margin,  not  allowing  for  curve 770 

(The  costa  is  thickened  and  minutely  bristly,  the  thickened  part  ex- 
tending as  far  as  end  of  third  vein.) 

Diameter  of  submarginal  in  middle  of  constriction 288 

Diameter  of  submarginal  cell  where  expanded,  basad  of  constriction 464 

Submarginal  cell  on  first  basal 1056 

Length  of  anterior  cross-vein 352 

First  posterior  ceU  on  wing-margin,  not  aUowlng  for  curve 1280 

Fourth  vein  beyond  discal  ceU,  about 720 

Oblique  apical  side  of  discal  ceU 1J20 

Discal  ceU  on  first  posterior 1712 

^  N.  Amer.  Diptera.  third  edition. 
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Discal  cell  on  flbpst  bawil 656 

Discal  cell  on  second  basal 50 

Obligoe  apical  side  of  anal 240 

AGooene  shales  of  Florissant  (Geo.  W.  Wilson). 
Hclotype.—C9,t  No.  61992,  U.S.KM. 

TABANUS  MBRTCmPPI,  n%w  9«dM  (TabABldsc). 

Length  13  mm.,  abdomen  5.5  mm.  broad;  anterior  wing  10  mm. 
long.  Size  and  appearance  of  T.  lasiophthalnms  Macquart.  (from 
Garrison,  New  York),  but  eyes  not  hairy;  apical  (small-jointed) 
portion  of  antennse  more  conical,  broadened  basally  instead  of  cylin- 
drical; distance  between  eyes  a  little  less  (about  0.8  mm.  instead  of 
1  mm.).  Spots  on  wings  placed  exactly  as  in  lasiophthahnAis  (with 
the  addition  of  slight  dusky  suffusion  at  ends  of  second  and  upper 
branch  of  third  veins),  and  the  abdomen  also  has  a  rather  obscure 
dark  median  band.  Comparing  the  venation  with  that  of  lasioph- 
thalnmsj  the  discal  cell  is  narrower  basally,  the  fourth  posterior  cell 
is  contracted  apically  (its  width  at  margin  of  wing  384  microns,  but 
at  lower  apical  comer  of  discal  cell  640),  and  first  posterior  cell  is 
narrower  (its  width  near  apex  480  microns).  Miocene  shales  of 
Florissant;  (Geo.  W.  Wilson). 

Holotype. — Cat.  No.  61993,  IT.S.N.M.  Easily  known  from  the  pre- 
viously described  species  of  Taha/ivua  from  Florissant  by  the  smaller 
size  and  spotted  wings. 

CHILOSIA  SEPULTULA,  new  9«dM  (STrpUdM). 

Length  about  8.5  mm.,  width  of  thorax  about  3.5  mm. ;  wings  8  mm. 
long.  Head  and  thorax  dark ;  abdomen  pale,  thinly  hairy,  with  black 
or  very  dark  narrow  sutural  bands;  no  longitudinal  band.  Costa 
thick,  with  two  rows  of  minute  bristles,  as  in  C.  mdacemcce.  Apical 
angle  of  first  posterior  cell  more  acute  than  in  C.  miocemca. 

The  following  measurements  are  in  microns;  the  corresponding 
measurements  of  C.  ndocemca  are  given  within  parentheses: 

Width  (depth)  of  marginal  cell  800  from  end 852     (272) 

Length  of  first  posterior  c^  from  lower  basal  comer  to  upper 

apical  comer 1 4, 000  (4, 060) 

Snbmarglnal  ceU  on  first  basal  (not  aUowing  for  curve) 1, 200  (1, 280) 

First  basal  on  second  posterior 880  (1, 000) 

Second  basal  on  second  posterior 270     (820) 

Second  basal  on  third  posterior 804     (256) 

Holotype.— C^t  Na  61994,  U.S.N.M. 

The  type  is  from  the  Miocene  shales  of  Florissant  (Geo.  W.  Wilson) . 
Tlie  smaller  specimen,  assigned  to  C.  miocerdca'*^  and  collected  by 
Mr.  Eohwer,  belongs  to  this  species. 

t  BolL  Amer.  Mus.  Nat  Hist.,  vol.  26,  1009,  p.  72. 
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8CIABA  FLOBISSAMTENSIS,  b«w  ipmIm  (Mjt^tnUaim). 

Mcie. — ^Lengtii  4.6  mixL,  wing  8.6  mm.;  yeins  not  srtoee,  venation 
much  like  that  of  8.  abdita  Johannwen,  with  a  l<mg  B^ ;  dark  brown, 
legs  dark,  wings  hyaline;  first  two  antennal  joints  short  and  broad, 
the  following  ones  cylindrical,  longer  than  broad,  the  third  and 
fourth  each  about  96  microns  long  and  76  broad;  claspers  formed 
about  Bs  in  JS.  curvmeris  Jcdiannsen,  the  apical  part  slender.  The 
following  measurements  are  in  microns: 

Radius  before  branching 1, 280 

B^  beyond  branching  (apparent  cross-vein) 960 

Distance  on  margin  between  ends  of  branches  of  radius,  about 1»250 

Lower  branch  of  radius  beyond  cross-vein 2, 080 

R-M  cross-vein 884 

Media  before  R-M  cross-vein 960 

The  delicate  fork  of  media  is  wholly  obliterated,  but  the  subcosta 
is  distinct  and  well  developed,  though  colorless. 
Miocene  shales  of  Florissant  (Gteo.  W.  Wilson). 
H6lotype.—C2Lt.  No.  61995,  U.S.N.M. 


COBDTLURA  (i.  UL)  BXHUMATA,  mw  ipmIm  (CwdyhvldM). 

Length,  about  6.5  mm. ;  abdomen,  about  2.8  mm. ;  wing,  6.7  mm. ; 
hind  tarsus,  about  2.5  mm.;  hind  tibia  about  the  same;  hind  femur 
a  trifle  longer.  Thorax,  3  mm.  Icmg,  robust,  dark,  probably  black  in 
life;  abdomen  and  legs  paler;  abdomen  shcHi,  formed  as  usual  in  the 
family;  wings  dusky  hyidine,  not  spotted,  veins  partly  dark.  An- 
tenna! arista  long-plumose;  auxiliary  vein  present,  but  very  deli- 
cate; n(me  of  the  veins  bristly;  costa  with  a  row  of  minute  dark 
spinules,  not  Icmger  than  diameter  of  costal  vein  (this  row  is  single 
and  is  not  accompanied  by  delicate  bristles,  as  it  is  in  Scatophaga) ; 
venation  normal  for  the  family ;  first  vein  ending  about  2.5  mm.  from 
base  and  4.2  mm.  from  apex  of  wing;  end  of  discal  cell  about  4.6 
mm.  from  base  of  wing;  first  posterior  cell  about  0.8  mm.  wide  (deep) . 
Legs  minutely  hairy,  without  any  long  spines  or  bristles;  femora 
with  dark  spinules  beneath,  only  at  all  large  or  conspicuous  toward 
apex;  tibiae  spined  at  apex;  tarsi  with  dark  spinules  beneath.  Dis- 
cal cell  on  first  posterior,  2,000  microns. 

Miocene  shales  of  Florissant  (Gea  W.  Wilscm). 

Holotype.-^B.i.  No.  61996,  U.S.N.M. 

The  insect  has  the  appearance  of  a  Scatophaga^  but  lacks  the 
strong  armature  of  the  legs  seen  in  that  genus.  It  is  not  a  Cordylura^ 
as  that  genus  is  now  restricted,  but  it  is  impossible  to  see  all  the  char- 
acters used  to  separate  the  genera  in  this  family,  so  I  do  not  attempt 
to  refer  it  to  any  genus  of  Becker's  classification. 

Heer  has  described  a  Cordyhmi  vetusta  from  the  Miocene  of 
Croatia,  but,  judging  from  his  figure,  it  does  not  belong  to  the 
Cordyluridae. 

36809*— ProcJ^Jd.voL51— 16 7  >-  t 
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CHIRONOMUS  SCUDDERIELLUS,  new  fpcdei  (Chironomldae). 

Male. — ^Length,  6.7  mm. ;  head  and  thorax  dark,  legs  ferruginous, 
abdomen  pale;  antennae  long-plumose,  as  usual  in  the  genus;  wings 
obliterated  (as  in  aU  Florissant  Chiron<^dae) ;  genitalia  as  usual 
in  the  genus,  the  claspers  stout.  The  follow- 
ing measurements  are  in  microns:  Distance 
between  eyes,  about  320;  width  of  abdomen 
near  base,  880;  length  of  anterior  femur, 
about  1,440;  and  its  tibia  the  same. 
.,,^  Miocene   shales   of   Florissant    (Greo.    Ty. 

\'liif,9ji  Wilson). 

' '"^^^  i7o?t>^yp^.— Cat  No.  61997,  U.S.N.M. 

'"■<>%Vy.  Scudder  long  ago  noted  the  presence  of 

Fio.  5.--CHIR0N0MU8  SCUD-  Chirouomidae  in  the  Florissant  shales,  but  the 
DBBiBLLus.  GENITALIA.  speclmeus  have  been  too  poorly  preserved  to 
describe.  The  present  specimen  has  all  the  characters  of  genuine 
CMrononmSy  and,  as  the  genitalia  can  be  figured,  it  may  deserve  a 
name. 

LEPIDOPTERA. 

TORTRIX  (7)  DESTBUCTUS,  new  ipedes  (Tortriddae). 

Length,  about  8.3  mm.;  thorax  robust,  abdomen  tapering;  anten- 
nae reddish,  immaculate,  about  4.5  mm.  long,  slender,  the  apical 
part  curled  to  form  the  greater  part  of  a  circle;  legs  hairy  or  scaly; 
anterior  wings  about  8.3  mm«  long,  outer  margin  about  3.5  mm., 
lower  margin  about  7.3  mm.,  costal  border  little  convex,  apical  cor- 
ner obtuse  (apex  not  at  all  falcate),  outer  margin  forming  only  a 
little  less  than  a  right  angle  with  costa  and  nearly  straight ;  anterior 
wings  apparently  more  or  less  longitudinally  streaked  and  with  a 
broad  but  rather  obscure  submarginal  band,  failing  or  diffused  in  the 
costoapical  region. 

Miocene  shales  of  Florissant  (Gteo.  W.  Wilson). 

Holotype.—CAt.  No.  61998,  U.S.N.M. 

Much  smaller  than  T.  fiorismntana  Cockerell.  The  generic  refer- 
ence is,  of  course,  uncertain. 

TRICHOPTERA. 

DOLOPmLUS  (?)  PRAEMISSUS,  new  ipedes. 

Anterior  wing  about  5.6  mm.  long,  a  little  over  2  mm.  wide;  thinly 
hairy;  apical  portion  subcuneate,  but  apex  blunt  Thorax  about  2 
mm.  long.  Part  of  a  long  antenna,  and  a  leg  showing  a  large  spur 
of  the  usual  type,  can  be  seen.  All  five  apical  forks  present  in  an- 
terior wing;  discoidal  cell  long-cuneate,  closed  at  apex;  no  darkened 
pterostigma,  but  a  cross  vein  between  B^  and  subcosta;  anal  cell 
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obtuse  at  end,  scarcely  or  not  open.  The  following  measurements 
are  in  microns: 

Cross  vein  connecting  Ri  with  Sc.  basad  of  (vertical)  level  of  base  of 
first  fork 400 

Base  of  discal  cell  to  base  of  first  apical  fork  (separation  of  R*  from  R«)-      960 

B«  from  its  separation  from  Bs  to  end 1, 760 

lU  from  its  separation  from  R«  to  end 2, 208 

Base  of  second  apical  fork  basad  of  level  of  base  of  third  fork 060 

Base  of  fourth  apical  fork  basad  of  level  of  base  of  third  fork 400 

Mx  from  its  separation  from  Ma  to  end 1, 840 

Ml  from  its  separation  from  M4  to  end 1, 7C0 

Base  of  fourth  apical  fork  apicad  of  level  of  base  of  fifth  fork 1, 120 

Cui  from  its  separation  from  Cuj  to  end 2, 820 

End  of  anal  ceU  apicad  of  level  of  base  of  fifth  fork 480 

In  amber  from  the  Eutau  formation  (Upper  Cretaceous;  Em- 
scherien),  Coffee  Bluff,  Hardin  County,  Tennessee  (Bruce  Wade). 
The  specimen  was  very  kindly  forwarded  by 
Prof.  Edward  W.  Berry.  It  is  of  extraor- 
dinary interest,  as  being  the  first  insect  to 
be  described  from  American  amber.  If 
any  considerable  insect  fauna  can  be  found 
in  Cretaceous  amber,  it  will  undoubtedly 
throw  much  light  on  many  obscure  prob- 
lems connected  with  the  origin  of  the  mod-  ^^-  .^I'^S^JSioe  wrN"^."""' 
em  families  and  genera.    Dolophilus  Mc- 

Lachlan  (Philopotamidae)  has  four  species  in  Prussian  amber,  of 
Oligocene  age.  The  present  insect  is  too  close  to  such  forms  as 
D.  aegucMa  Hagen  to  be  generically  separated,  so  far  as  the  visible 
characters  show.  XTlmer  remarks  that  as  regards  venation  Dolo- 
pMkbs  is  extremely  like  Phylocentropus  (Polyoentropidae),  and  I 
was  indeed  in  doubt  whether  to  refer  the  present  species  to  the  latter 
genus.  The  discoidal  cell  in  Phylocentropus  is  shorter,  and  on  the 
whole  our  species  seems  rather  to  belong  with  DolopMlus.  Accord- 
ing to  XTlmer's  phylogenetic  scheme,  the  Philopotamidae  are  more 
primitive  than  the  Polyoentropidae.  It  is  also  noteworthy  that  of 
the  four  living  species  of  DolovMhi8  three  are  European  and  one  is 
Australian. 

Thus  we  may  say  that  our  Cretaceous  fossil  is  of  a  very  modern 
type,  but  it  would  be  more  correct  to  put  the  matter  another  way  and 
say  that  the  living  DcHophUm  is  a  remnant  of  a  very  ancient  group. 
It  is,  in  fact,  closely  related  to  the  Necrotauliidae  of  the  European 
Liias. 

Type.—Cfii.  No.  62001,  U.S.N.M. 
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PROTORTHOPTERA. 

DANIELSIELLA,  new  gams. 

Body  essentially  as  in  Spamodera^  the  mesothorax  large,  with  a 
considerable  portion  anterior  to  insertion  of  wings;  prothorax 
elongated,  though  not  excessively  so;  abdomen  long;  hind  legs  not 
fitted  for  jumping,  the  femur  and  tibia  like  those  of  l9chnoneura. 
Wings  shaped  as  in  Spamodera;  subcosta  not  obscured ;  radius  simple, 
its  apical  part  hardly  separated  from  costal  margin;  radial  sector 
very  stout,  arising  far  toward  base  of  wing,  having  two  oblique 
branches  above  near  end,  and  four  branches  below,  the  fourth  curved ; 
media  with  three  very  oblique  branches  below ;  cubitus  and  anals  not 
observed.  The  above  refers  to  the  anterior  wing;  the  radial  sector 
of  posterior  wing  has  three  branches  below,  but  the  last  is  nearly  in  a 
line  with  the  stem,  so  that  the  continuation  of  the  latter  rather 
resembles  an  upper  branch. 

PANIELSIBLLA  PBISCULA,  Btw  ipmIm. 

Anterior  wing  about  24  mm.  long,  of  which  20  mm.  is  preserved; 
diameter  of  mesothorax  slightly  over  4  mm. ;  diameter  of  prothorax 

near  middle  about 
2M  mm.  Body  and 
legs  are  preserved  in- 
tense black,  the  mid- 
dle of  the  thorax  ap- 
parently paler,  with 
a  black  band  across 

Fio.  7.— Daniblsiblla  PRI8CULA.     /iT,  FRONT  WING,     hw,      Diesothorax ;     WlUgS 

Hind  wing,  r,  radiui.  R9,  Radial  bbcios.  disky,  the  radial  Sec- 
tor blackened  and  conspicuous  on  both  wings,  the  other  veins  pallid. 
Mazon  Creek,  Illinois,  in  a  nodule  of  Carboniferous  (Pennsylvania) 
age.    (L.  E.  Daniels.) 

Holatype.'-€B,t  No.  62000,  U.S.N.M. 

The  interpretation  of  the  venation  has  been  difficult,  and  may 
possibly  be  erroneous.  The  media  is  almost  exactly  like  the  cubitus 
of  Dieconeura  mazona,  as  figured  by  Handlirsch.  Below  the  stem  of 
the  radial  sector  it  is  possible  to  detect  a  very  faint  line,  shown  in 
the  figure,  which  could  conceivably  represent  a  more  or  less  rudi- 
mentary media,  essentially  as  in  GyropKlehia  longiccUis  Handlirsch. 
The  character  of  the  radial  sector,  with  two  very  distinct  branches 
above,  appears  to  exclude  the  insect  from  Dieconeura  and  Gyro- 
phlehia.  On  the  other  hand,  both  radial  sector  and  media  present  a 
good  deal  of  resemblance  to  those  of  lachnoneura  ovstcieti  Brong- 
niart,  from  the  Carboniferous  of  Commentry ;  and  a  mere  simplifica- 
tion of  this  type  gives  us  the  Permian  Liomopterwm,  and  Lepium  of 
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Sellards.  The  distinctiQii  between  the  Spanioderidae,  Geraridae, 
and  Ischnoneuridae  becomes  more  difficult  with  the  discovery  of 
additional  types.  The  Spanioderidae  have  few  branches  to  the 
radial  sector,  and  many  to  the  cubitus;  in  the  Geraridae  the  radial 
sector  has  many  branches,  and  the  cubitus  is  more  or  less  reduced. 
Ischnaneura  has  four  branches  to  the  radial  sector,  and  four  (five?) 
to  the  cubitus;  it  thus  falls  between  the  other  two  families.  The 
general  structure  of  the  body  and  legs  seems  to  be  about  the  same  in 
all.  Daardelddla  may  be  referred  to  the  Geraridae,  but  perhaps  the 
correct  solution  would  be  to  recognize  a  single  family  Geraridae 
(Gerarina  Scudder,  Geraridae  Handlirsch),  with  subfamilies 
Gerarinae,  Spanioderinae  (Spanioderidae  Handlirsch)  and  Ischno- 
neurinae  (Ischnoneuridae  Handlirsch). 

It  may  be  convenient  to  adopt  a  formula  for  the  venation.  The 
number  of  primary  branches  may  be  expressed  by  a  figure,  and  if 
these  again  branch  a  second  figure  may  be  added,  and  a  third  for 
tertiary  branchlets.  According  to  this  method  the  formula  for  the 
radial  sector,  media  and  cubitus  of  Spcsniodera  atmibvlans  Hand- 
lirsch will  be : 

Anterior  wing.    II&  8. 1.    M.  8. 1.    Cu.  6. 

Hind  wing.    Bs.  2.    M.  1.    Cu.  6. 

If  necessary,  distinction  can  be  made  between  upper  and  lower 
branches,  by  using  the  form  of  a  fraction;  thus  DameUieUa  has  II& 
I,  M.  8.  It  is  not  always  easy  to  distinguish  the  main  stem  from  an 
upper  branch  (though  in  DamielsieUa  there  is  no  doubt),  and  the 
anterior  wing  of  Spamodera  ambulcms  should  perhaps  be  interpreted 
as  having  Bs.  2. 1. 1. 

ODONATA. 

urmtAGiON  (7)  opmiuii*  mw  wirfw. 

Length,  about  61  mm.,  the  thorax  about  9  mm.;  thcnrax  and  abdo- 
men with  black  markings;  mesepistemal  plates  wiUi  a  broad  black 
band  covering  most  of  the  surface  and  a  narrow  band  along  inferior 
margin,  with  a  narrow  pale  stripe,  curved  mesad  posteriorly,  be- 
tween the  two  dark  portions;  mesepimeron  with  a  broad  black  band, 
invaded  below  near  the  anterior  end  by  an  oblique  pale  stripe;  ab- 
dominal segments  in  lateral  view  showing  a  pair  of  stripes,  one 
dorsal  and  one  subdorsal,  failing  anteriorly  on  the  middle  s^ments, 
but  the  subdorsal  stripes  shorter,  with  tiie  anterior  end  pointed; 
ventral  side  of  abdcnnen  du^r^;  legs  slender,  hind  femora  about  7 
mm.  long;  tibiae  very  slender,  with  the  usual  bristles,  hind  tibiae 
6  mm.  long;  wings  86  mm.  long  and  about  7.6  wide,  dusky,  the  apical 
margin  suffusedly  darker;  nodus  11.6  mm.  from  base  of  wing;  two 
antenodal  cross- veins,  in  the  usual  positicm;  quadrilateral  with 
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upper  side  much  longer  than  apical  side;  several  double  cells  beyond 
stigma.  Miocene  shales  of  Florissant;  from  the  collection  of  Mr. 
L.  E.  Daniels.  It  formerly  belonged  to  Mr.  J.  C.  Carr,  who  does  not 
recollect  who  collected  it.  The  specimen  has  unfortunately  been 
broken,  probably  at  the  time  of  its  discovery,  and  the  stigma  and 


Fig.  8. — LiTHAGRiON  OPTIMUM,    a,  h.  Details  of  venation,    c,  d.  Cells  of  region  just 

BETOND    stigma.      6,   CELLS    OF   LOWER    MARGIN    OF    WING.       f,   THORAX    AND    MIDDLB   AB- 
DOMINAL  SEGMENTS. 

middle  region  of  the  wing  is  missing.  What  is  left  agrees  with 
LUhagrion;  the  species  will  be  readily  known  by  the  large  size  and 
dusky  (though  translucent)  wings. 

HYMENOPTERA. 

AULACITES,  new  seniis  (Eyaniids). 

A  genus  of  Aulacinse,  related  to  Avlacua^  but  with  the  first  recur- 
rent nervure  joining  the  second  submarginal  cell;  only  two  well- 
defined  submarginal  cells,  the  second  transversocubital  being  evanes- 
cent, though  leaving  traces  showing  where  it  should  be.  Anterior 
part  of  thorax  transversely  striate. 

Type. — Aulacitea  secvmdus^  new  species. 

AULACITES  SBCUNDUS.  new  spedcs. 

Head  and  thorax  black,  wings  clear.  Thorax  5.5  mm.  long;  ante- 
rior wing  9.5  mm.  long  (that  of  A.  hradleyi  11  mm.).  Close  to 
Aidaoites  hradleyi  {Atdacus  hradleyi  Brues),  but  on  comparison  with 
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the  type  of  that  species  apparently  distinct,  the  thorax  being  much 
more  strongly  transversely  grooved,  the  first  disooidal  cell  longer  in 
proportion  to  its  height,  and  various  other  details  of  the  venation 
different  The  following  comparative  measurements  in  microns  will 
bring  out  the  differences  {8.=^secundw;  h.=bradleyi) :  First  sub- 
marginal  cell  on  basal  nervure,  s.  720,  b.  672 ;  first  s.  m.  on  marginal, 
s.  480,  b.  576 ;  first  s.  m.  on  second  s.  m.,  s.  1152,  b.  1280 ;  first  discoidal 
cell  on  basal  nervure,  s.  480,  b.  608 ;  first  discoidal  on  third  discoidal, 
s.  720,  b.  800;  apical  side  of  third  discoidal,  s.  720,  b.  736. 

Miocene  shales  of  Florissant,  station  14  (University  of  Colorado 
Expedition). 

Holatype.—Cat.  Na  61458,  U.S.N.M. 

I  have  been  a  little  in  doubt  whether  to  consider  this  a  distinct 
species  or  only  a  variety,  but  it  seems  to  be  suffici^Atly  distinct.    The 


a  0  * 

Fig.  9. — AuLACiTBs  sicundus.    a,  Antbbiob  wing,     h,  Antbsiob  part  of  thorax. 

remoteness  of  the  basal  nervure  from  the  stigma  suggests  afiinity  with 
Pristaulcums  and  Interandacus.  rather  than  with  Aidacinus.  The 
claws  can  not  be  seen. 

HEMICHROA  EOPmLA.  CedMnn  (TcntliivdiiiidM). 

A  new  specimen  is  10  mm.  long;  anterior  wing  7.3  nmi.;  width  of 
thorax  very  little  over  2  mm.  The  following  measurements  of  the 
anterior  wing,  in  microns,  show  some  variation  from  the  original 
type,  but  do  not  appear  to  indicate  a  distinct  species: 

Transverse-costal  nervnre  basad  of  upper  end  of  basal,  about 320 

Length  of  basal  nervure  (of  which  800  Is  beyond  the  bend) 9Q0 

Length  of  first  sabmarginal  cell 368 

Length  of  (oblique)  outer  side  of  third  submarginal  ceU 690 

Upper  side  of  third  submarginal  ceU 912 

Third  submarginal  on  first  marginal 560 

Lower  side  of  third  submarginal 1,150 

Length  of  second  transverso-cubital 336 

Upper  side  of  second  discoidal 850 

Lower  end  of  basal  nervnre  basad  of  transverso-medlal 770 

Upper  side  of  third  discoidal 880 

Third  discoidal  on  first  discoidal 592 

Third  discoidal  on  second  discoidal 480 

Lower  side  of  third  discoidal 1, 250 

Outer  (apical)  side  of  third  discoidal 800 

Bnd  of  second  recurrent  nervure  basad  of  second  transverso-cubital 160 
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Contracted  (linear)  part  of  lanceolate  cell 960 

End  of  contracted  part  of  lanceolate  cell  to  lower  end  of  transverso- 
medlal  nervnre 1, 150 

Miocene  shales  of  Florissant  (Geo.  W.  WUson).  Should  this  be 
separated  from  the  original  H.  eophila^  the  specimen  collected  by 
Wickham  at  the  Wilscm  Banch  would  go  witii  it. 

ERfOCAHPOmES  MICBABCHE,  new  ipeciei  (Tenthredinidae). 

Length,  6.5  mm. ;  anterior  wings,  about  5.5  mm. ;  mesothorax  pale, 
other  parts  of  thorax  darker;  abdomen  pale,  with  the  apical  third 
fuscous,  the  extreme  base  also  dusky;  antennae  with  all  the  joints 
visible,  except  the  two  short  (basal)  ones,  the  joints  measuring  as 
follows  in  micrcms:  (8.)  432,  (4.)  240,  (5.)  240,  (6.)  208,  (7.)  160, 
(8.)  160,  (9.)  192-^  The  last  two  antennal  joints  look,  at  first  sight, 
like  a  single  one;  the  others  are  more  distinct,  as  usual  in  the  group. 
The  venation  agrees  well  with  EriocampoideSj  as  figured  by  MacGil- 
livray.*  The  transverse-costal  nervure  is  rather  more  basad,  the 
third  submarginal  cell  has  its  side  on  first  marginal  longer  than  on 
second,  and  the  transverso-medial  nervure  has  its  upper  end  well  be- 
yond the  middle  of  the  first  discoidal  cell  (as  in  Phyllotoma) ;  the 
first  discoidal  cell  is  widened  basally,  its  two  sides  being  far  from 
parallel,  and  the  basal  nervure  is  straight,  not  bent  near  its  lower 
end.  The  hind  wing  is  like  that  of  E,  oetMops  in  all  essential  fea- 
tures, but  the  median  cell  is  more  produced  and  very  narrow  at  the 
apex. 

The  following  measurements  of  the  anterior  wing  are  in  microns: 

Transverse-costal  nervure  basad  of  upper  end  of  basal,  about 640 

Narrow  upper  side  of  first  discoidal  cell 208 

Length  of  basal  nervure 750 

Lower  end  of  basal  nervure  to  transverso-medial 750 

First  discoidal  on  second  submarginal 256 

First  discoidal  on  second  discoidal 416 

Lower  side  of  second  discoidal 770 

Length  of  first  submarginal  cell 320 

Apical  side  of  second  submarginal  cell 208 

Third  submarginal  on  first  marginal 560 

Third  submarginal  on  second  marginal 644 

Third  discoidal  on  second  submarginal 640 

Third  discoidal  on  third  submarginal 400 

Third  discoidal  on  first  discoidal 400 

Third  discoidal  on  second  discoidal 480 

Lower  side  of  third  discoidal 912 

Apical  side  of  third  discoidal 502 

Miocene  shales  of  Florissant  (Geo.  W.  Wilson). 
Holotypc-^CfA.  No.  61999,  U.S.N.M. 

Very  much  smaller  than  E.  revelatua  Cockerell,  already  known 
from  Florissant. 


1  Proc.  U.  S.  Nat.  Mas..  toI.  20,  pi.  30,  fig.  52. 
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COLEOPTERA. 


a4PBBDA  LB8QUEBBUXI.  mw  tp^dm  <C«ruikjcyM). 
Plate  2,  fig.  1. 
Grail  on  small  branch  of  Poptdus  lesquereuxi  Cockerell)  fusiform, 
about  13  mm.  long  and  6.5  broad,  exactly  like  the  galls  of  the  living 
S.  moesta  Le  Conte. 
Miocene  shales  of  Florissant  (University  of  Colorado  Expediticm). 


CALANDRRBS  HD^DSI.  m 

Plate  2,  fig.  8. 

Elytron  8  mm.  long,  2.8  broad;  as  preserved  ferruginous;  base 
truncate;  inner  basal  angle  obliquely  truncate,  apparently  indicating 
a  rather  large  scutellum;  inner  (lower)  margin  concave;  apex  obtuse; 
10  rows  of  punctures,  all  except  those  nearest  the  margin  coarse; 
second  and  third  rows  (counting  from  inner  side)  meeting  eighth 
and  ninth  at  an  angle  near  apex ;  fourth  and  fifth  rows  close  together, 
joining  in  the  subapical  region,  but  not  forming  an  angle ;  sixth  and 
seventh  rows  free  below,  cut  off  by  the  obliquely  ascending  eighth; 
second  row  with  about  34  punctures;  fourth  with  about  25. 

In  Eocene  rock,  southeast  comer  of  North  Park,  Colorado  (N.  E. 
Hinds),  University  of  Colorado  Museum  6799.  Scudder  described 
Calcmdrites  as  follows:  "Elytra,  which  seem  from  their  elongate 
form  and  the  character  of  their  markings  to  be  not  far  removed  frcwn 
the  much  smaller  species  of  the  old  genus  CcHandra^  though  it  is 
certainly  possible  that  they  may  belong  in  a  very  different  group. 
They  both  belong  to  rather  large  species,  and  agree  in  having  10 
punctured  striae."  The  present  species  is  considerably  larger  than 
either  of  Scudder's  but  by  its  coarse  punctures  comes  closest  to  C. 
defessus.  The  large  size  readily  distinguishes  our  insect  from  all 
other  known  American  Eocene  Calandridae. 


OPHBTASnTES  HBNDEBSONI,  wm 

Plate  2,  fig.  2. 

Elytron  5.5  mm.  long,  2.35  broad ;  as  preserved  blackish ;  convex, 
outer  margin  strongly  convex;  apex  angular;  nine  deep  striae,  with- 
out any  distinct  punctures.  In  Eocene  rock,  southeast  comer  of 
North  Park,  Colorado  (N.  E.  Hinds),  University  of  Colorado  Mu- 
seum 6799.  It  is  given  the  name  of  Prof.  J.  Henderson,  curator  of 
the  university  museum,  well  known  for  his  writings  on  Colorado 
paleontology  and  zoology.  This  agrees  well  with  Scudder's  blanket 
genus  Ophry  ostites  J  but  is  distinguislied  by  the  very  convex  outer 
margin  and  the  lack  of  distinct  punctures. 

The  strata  furnishing  this  and  the  last  species  are  of  somewhat 
uncertain  age,  but  probably  either  Fort  Unic«i  or  Wasatch.  The 
locality  is  in  Arapahoe  (or  Muddy)  Pass,  ^         , 
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EXPLANATION  OF  PLATE  2. 

Fio.  1.  Oall  of  Saperda  lesquereuwi,  new  species. 
2.  OphryastUes  Jiendertoni,  new  species. 
8.  CalandrUes  hindsi,  new  species. 

4.  Hypoderma  ascarides  (Scudder).    Larva  and  pupa,    a,  Caudal  end 

of  larva,  with  spiracles  and  tracheal  tubes;  h,  three  segments  of 
middle  of  larva,  showing  spinuliferous  areas ;  e,  lateral  projecting 
spinuliferous  area  of  a  larva  beginning  to  contract;  d,  spinulifer- 
ous areas  of  another  larva;  e,  mandibles  of  larva;  A  lateral 
spinuliferous  projections  of  semipupa ;  g,  contracted  and  hardened 
pupa. 

5.  PsUocephala  tcudderi  Gockerell. 

6, 7.  Hypoderma  ascarides  (Scudder).    A  single  example  and  a  slab  with 
numerous  specimens  (natural  size). 
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DESCRIPTIONS  OF  TWO  EXTINCT  MAMMALS  OF  THE 
ORDER  XENARTHRA  FROM  THE  PLEISTOCENE  OF 
TEXAS. 


By  Ouveh  p.  Hat, 

Research  Asaooiate  of  the  Carnegie  InsUtuiUm  of  WashlingUm. 


Few  of  the  many  remarkable  animals  of  the  Pleistocene  epoch  in 
North  America  are  more  interesting  than  are  those  which  have  been 
known  as  Edentata,  but  which  now  are  m<»:e  properly  called 
Xenarthra.  Our  interest  in  them  is  due  in  part  to  their  usually 
large  size  and  their  strange  forms  and  habits;  in  part  to  the  fact  Uiat 
their  presence  furnishes  evidence  that  about  the  beginning  of  the 
Pleistocene  or  earlier,  there  was  a  sufficiently  free  communicatioi^ 
between  the  two  American  continents,  that  many  SouUi  American 
genera  of  animals  migrated  into  North  America  and  other  genera 
passed  from  the  latter  continent  into  the  more  southern.  Oh  the 
plains  bordering  on  the  Gulf  of  Mexico  and  those  stretching  north- 
ward from  Texas,  the  overgrown  and  unwieldy  South  American 
Xenarthra  met  more  highly  organized  forms,  many  themselves  immi- 
grants from  Asia,  and  in  the  contest  with  tiiem  suffered  extinction. 

GLTPTODON  PBTAUFEBUS  Ctp*. 

Plates  B^. 

In  the  United  States  National  Museum  there  are  considerable  parts 
of  a  glyptodcHi  which  the  writer  is  permitted  to  describe.  It  has 
the  catalogue  number  6071.  This  specimen  was  found  in  1908  by 
Mr.  O.  S.  Shelton  near  Wolfe  City,  Hunt  County,  Tex.  This  place 
is  in  the  northeast  comer  of  the  State  and  its  position  is  approxi- 
mately latitude  88^  16'  and  longitude  96^  8'.  In  a  letter  written 
November  18,  1908,  Mr.  Shelton  stated  that  the  remains  had  been 
found  along  Uie  banks  of  Middle  Sulphur  Creek,  at  a  depth  of  about 
9  feet  from  the  surface.  The  bones  lay  on  a  bed  of  gravel  and  were 
overlain  with  clay.  Where  the  enveloping  matrix  is  present  it  con- 
sists of  fine  clay. 

Proceedinqs  U.  S.  National  Museum,  Vol.  61— No.  2147. 
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The  specimen  presents  considerable  parts  of  the  skull,  most  of 
the  anterior  half  of  the  vertebral  column,  six  caudal  vertebrae,  om- 
siderable  parts  of  the  limbs,  a  fragment  of  the  scapula,  a  few  frag- 
ments of  the  pelvis,  and  a  considerable  number  of  the  osseous  plates 
which  made  up  the  carapace  and  sheath  of  the  taiL  Undoubtedly 
much  more  of  the  skeleton  was  present  and  might  have  been  saved 
had  it  been  exhumed  by  a  practiced  hand. 

Professor  Cope  based  the  species  Olyptodon  petaUferus^  on  one- 
half  of  a  single  dermal  plate  which  had  been  found  in  Nueces 
County,  Texas.  This  fragment  was  figured  in  1889,*  showing  the 
object  two-Uiirds  the  natural  size.  The  diameter  was  given  by  Cope 
in  his  original  description  as  45  mm.;  that  of  the  central  area  as 
17  mm.,  the  thickness  as  15  mm.    Where  the  type  is  now  is  not  known. 

Of  the  carapace  and  tail  sheath  of  the  Wolfe  City  specimen  there 
are  present  about  80  plates.  Although  these  constitute  but  a  small 
part  of  the  whole,  there  are  enough  to  show  the  various  forms  which 
these  plates  assumed.  In  diameter  they  vary  from  85  mm.  to  50  mm. 
There  were  some,  no  doubt,  which  were  smaller  and  others  larger 
than  those  which  are  preserved.  In  Cope's  specimen  the  central  area 
had  a  diameter  equal  to  three-eighths  of  that  of  the  plate.  In  the 
animal  here  described  the  diameter  of  the  central  areas  of  the  plates 
varies  from  the  relative  length  given  by  Cope  up  to  seven-tenths 
or  more  of  the  diameter  of  the  plate.  In  some  cases  the  central  area 
occupies  practically  the  whole  area  of  the  plate.  In  thickness  they 
vary  from  14  mm.  or  less  up  to  42  mm.  As  to  the  external  sculpture, 
there  appears  to  be  nothing  shown  in  Cope's  description  and  figure 
that  can  not  be  f  oimd  on  the  plates  at  hand. 

Brief  explanations  may  be  given  of  the  elements  which  are  repre- 
sented on  plate  5.  Figure  1  shows  a  bone  of  the  carapace  in  which 
the  central  area  is  large.  The  greatest  diameter  of  the  plate  is 
52.5  mm. ;  that  of  the  central  area,  81  mm.  At  the  upper  border  the 
thickness  is  29  mm.;  on  the  lower  44  mm.  The  lower  surface  is 
rough  and  uneven  as  if  the  plate  had  been  attached  by  ligaments  to 
some  other  Ixme.  The  greatest  diameter  of  the  plate  represented  by 
figure  2  is  53  mm.  It  will  be  seen  that  the  central  area  is  relatively 
small.  The  thickness  is  16  mm.  The  plate  of  figure  3  has  as  its 
greatest  diameter,  at  the  outer  surface,  50  mm.  The  central  disk 
comprises  nearly  the  whole  of  the  surface  of  the  plate.  The  greatest 
thickness  is  22  mm.  The  diameter  of  the  plate  of  figure  4  is  44  mm. ; 
that  of  the  central  area,  17  mm. ;  the  thickness,  17  mm.  The  plate 
shown  by  figure  5  has  as  the  diameter  of  its  sculptured  surface 
47  mm. ;  the  thickness  is  17  mm. 

t  Amer.  Nat,  ToL  22,  1888,  p.  845.  •  Idem,  yoL  23,  p.  662,  fig.  2. 
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Figures  7,  8,  and  9  represent  plates  which  evidently  belonged  to 
the  anterior  border  of  the  carapace,  that  surrounding  the  neck.  Simi- 
lar plates  are  shown  by  Burmeister.^  Figures  7  and  9  present 
views  of  the  inferior  surfaces.  These  are  very  convex  from  front  to 
rear  and  they  terminate  in  an  obtusely  rounded  free  border.  The 
free  border  of  figure  7  is  toward  the  right  hand;  that  of  figure  9 
toward  the  left.  The  bone  of  figure  7  has  a  thickneafl  of  26  mm.; 
that  of  figure  9  a  thickness  of  28  mm.  Figure  8  gives  a  view  of  the 
outer  surface;  the  free  border  is  directed  downward.   The  bone  is  28 

mnri-  thick. 

Figures  6,  10,  and  11  give  views  of  plates  which  belonged  on  the 
taiL^  From  a  rather  thin  front  border,  about  10  mm.,  these  bones 
thicken  backward  and  end  in  a  relatively  acute  point  At  this  point 
the  bone  of  figure  10  is  23  muL  thick;  that  of  figure  11,  34  nun.  The 
bone  of  figure  6  belonged  to  one  of  the  rings  which  alternated  with 
the  rings  composed  of  such  hemes  as  those  of  figures  10  and  11.  The 
upper  half  of  the  figure,  which  represents  the  hinder  half  of  the  bone, 
was  evidently  overlapped  by  such  a  bone  as  that  of  figure  10,  while 
the  lower  border  joined  the  front  edge  of  another  Ixme  similar  to 
figure  10.  The  convex  pitted  outer  surface  is  shown  in  the  lower  half 
of  figure  6.    The  bone  is  16  mm.  thick. 

Another  plate  belonging  to  the  tail,  or  possibly  to  the  bcnrders  of 
the  carapace,  and  resembling  that  of  figure  11,  has  a  thicknesB  of 
32  mm.  at  the  proximal  border  and  of  42  mm.  near  the  hinder  border. 

In  the  second  volume  of  the  Transactions  of  the  Wagner  Free  In- 
stitute of  Sci^Qce  (p.  25)  Dr.  Joseph  Leidy  called  attenticm  to  some 
carapacial  plates  of  a  glyptodon  which  had  been  sent  to  him  from 
Peace  Creek,  Florida.  One  of  these  bones  is  illustrated  on  his  plate 
4,  figure  9 ;  another  on  plate  6,  figure  1.  The  latter  presents  a  radiat- 
ing striation  which  is  not  seen  on  any  of  the  plates  from  Texas.  The 
figure  on  his  plate  4  suggests  strongly  some  of  the  Texan  bones,  but 
the  pitting  appears  to  be  coarser.  It  is  impossible  to  say  whether  or 
not  the  Floridan  specimens  belong  to  G.  petaUferus.  Among  the 
bones  of  the  latter  spedes  are  none  which  resemble  those  of  Leidy's 
figures  11  and  12  of  his  plate  5. 

Frcnn  the  fragments  of  the  lower  jaw  no  information  of  importance 
has  been  obtained. 

The  length  of  the  upper  tooth  line  was  165  mm.  These  upper 
teeth  were  much  curved,  in  such  a  way  that  the  outer  face  is  concave, 
the  inner  one  convex.  At  the  same  time  they  are  directed  outward 
as  they  ascend.  The  outer  faces  of  the  second  teeth  would  have  been 
65  nun.  apart  at  the  grinding  surface,  about  90  mm.  at  the  middle  of 
their  height,  and  about  100  mm.  at  the  upper  ends.    The  fourth  tooth 

^  Anales  Mot.  Pub.,  Baenos  Aires,  toL  2,  pi.  41,  fig.  4.  *  Idem,  pis.  87-40. 
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(pi.  3,  figs.  2,  8)  may  be  compared  with  that  of  Burmeister's  figure.* 
This  has  a  length  of  26  mm.  and  a  width  of  18  mnL  across  the  middle 
lobe.  In  G.  petaliferus  the  corresponding  measurements  are  22.5  mm. 
and  15.5  mm.,  the  longitudinal  measurements  being  taken  at  the 
middle  of  the  width.  The  height  of  this  tooth  is  70  nmi.  in  a  straight 
line.  In  G.  asper  Uie  axis  of  each  of  the  lobes  is  at  right  angles  witii 
the  axis  of  the  grinding  surface;  in  O.  petaUferu8  the  axis  of  the 
anterior  lobe  is  turned  pretty  strongly  forward  at  its  inner  end ;  that 
of  the  second  lobe  less  so;  while  that  of  the  hinder  lobe  is  turned 
somewhat  backward.  In  G.  aaper  the  second  tooth  is  slightly  nar- 
rower than  the  fourth,  13  mm.  at  the  middle  lobe. 

The  skull  is  badly  injured,  but  important  parts  r^nain.  The  axial 
bones  and  the  occipital  region  are  gone.  The  roof  and  lateral  walls 
of  the  brain  case  are  present,  extending  forward  to  about  the  rear 
of  the  orbit.  Between  this  fragment  and  that  presenting  the  front 
of  Uie  skull  an  interval  is  missing.  Superiorly  Uie  upper  surface  of 
the  face  is  present  from  a  line  joining  the  middle  of  the  orbits, 
to  the  nasal  opening,  except  a  strip  on  the  left  side.  The  palate 
(pi.  8,  fig.  2)  is  represented  on  one  side  or  the  oUier  along  its  whole 
length.  Three  upper  teeth  are  present  Parts  of  the  facial  porticms 
of  each  maxilla  are  preserved;  likewise  a  part  of  the  left  zygomatic 
arch.  Parts  of  both  lower  jaws  are  present,  including  a  portion  of 
each  ascending  ramus  and  one  condyle  and  a  portion  of  each  hori- 
zontal ramus,  with  one  tooth.  The  bones  of  the  skull  have  united  so 
completely  that  no  sutures  are  visible. 

The  parietal  region  (pi.  8,  fig.  1)  is  convex  from  side  to  side.  The 
surface  is  uneven  and  pierced  by  openings  for  blood  vessels.  The 
width,  where  least,  just  behind  the  orbits,  is  95  mm.  The  width  just 
above  the  opening  of  the  ear  was  close  to  104  mm.  This  fragment 
shows  that  the  roof  over  the  front  of  the  brain  and  that  just  behind 
and  between  the  orbits  was  occupied  by  large  sinuses.  The  length 
of  the  cavity  for  the  brain,  including  the  olfactory  lobe,  was  close 
to  100  nmi.,  the  width  60  mm. 

The  width  of  the  skull  taken  at  the  lower  border  of  the  lachrymal 
opening  is  148  mm.  The  height  of  the  upper  surface  of  the  face, 
midway  between  the  orbits,  above  the  midline  of  the  palate  is  105  mm. 

The  length  of  the  palate  (pi.  8,  fig.  2) ,  measured  from  the  front  of 
the  premaxilad  to  the  hinder  nares,  was  close  to  200  mm.  The  width 
at  the  tiiird  tooth  is  88  mm. ;  at  the  hindermost  one,  26  nmi.  The 
palate  is  rough  and  is  pierced  by  many  small  and  about  six  large 
foramina.  It  differs  from  that  of  Burmeister's  G.  asper  ^  in  being 
narrower  and  in  being  more  contracted  between  tiie  hinder  teeth.  In 
the  species  just  mentioned  the  width  is  equal  to  0.22  of  the  length; 
in  G.  petaUferua^  to  only  0.19  of  the  length. 

^Anales  Mas.  Pab.,  Buenoe  Aires,  vol.  2»  pL  27,  fig.  1. 

Digitized  by  CjOOQ IC 


iro.2147.  TWO  EXTINCT  MAMMALS  FROM  TEXAS—HAY.  HI 

In  G.  petcMferua  the  second  tooth  (pL  8,  figs.  2,  4)  is  different 
from  the  fourth.  Its  length  is  20  mm.,  its  widiJi  only  9  mm.  The  outer 
ends  of  all  the  lobes  are  much  reduced.  It  resembles  considerably 
the  first  tooth  of  O.  asper.  The  first  tooth  is  miflsing  in  the  Texas 
species,  but  the  inner  wall  of  the  socket  is  present  Fnmi  this  it  is 
evident  that  the  lobes  were  much  reduced  on  the  inner  side  also.  It 
is  pretty  certain  that  this  tooth  was  thin  and  simple  in  construction, 
but  the  length  of  its  grinding  surface  nearly  equaled  that  of  the 
second  tooth. 

The  lower  teeth  were  nearly  straight,  as  shown  by  the  one  present 
and  by  the  sockets  in  the  fragments  of  the  lower  jaw.  The  one 
present  (pi.  3,  fig.  5)  had  a  height  of  75  muL,  a  length  of  21  mm. 
on  the  grinding  surface,  and  a  widtli  of  12.5  mm.  on  the  middle  lobe. 
The  tooth  present,  belonging  on  the  right  side,  is  placed  opposite 
the  front  border  of  the  ascending  ramus  and  is  probably  the  sixth 
in  the  series.  There  were  at  least  two  others  behind  it.  in  G.  asper^ 
as  figured  by  Burmeister,  the  grinding  surface  of  this  tooth  has  a 
length  of  21  mm.  and  a  width  of  16  mm.  across  the  middle  lobe. 
In  G.  petdliferus  the  length  is  21  mm.,  the  width  18  mm.  In  the 
tooth  of  this  species  the  axes  of  the  lobes  are  little  turned  frmn  a 
perpendicular  to  the  longitudinal  axis;  in  G.  asper  they  are  much 
more  strongly  deflected. 

In  all  the  teeth,  upper  and  lower,  the  central  core  of  vasodentine 
which  sends  lateral  branches  into  the  lobes  undergoes  secondary 
divifflons  there,  as  in  (?.  aaper. 

The  atlas  is  missing.  In  the  glyptodonts  the  axis  and  the  suc- 
ceeding three  or  foui*  cervicals  are  consolidated  into  one  mass. 
Usually  in  the  genus  Glyptodon  the  mass  includes  the  sixth  cer- 
vical, but  from  Burmeister's  description  *  it  seems  that  in  two  species 
it  is  sometimes  free  and  sometimes  confluent.  In  the  specimen  at 
hand  the  sixth  was  evidently  free  and  is  missing  from  the  collection. 
The  consolidated  second  to  fifth  vertebrae  (pL  3,  fig.  6)  are  injured 
somewhat;  especially,  the  transverse  processes  are  gone.  The  mass 
resembles  much  that  of  the  forms  figured  by  Burmeister.  From  the 
outside  of  one  lateral  articular  surface  for  the  atlas  to  that  of  the 
other  is  80  muL  Hence  the  bone  is  smaller  than  any  of  those  figured 
on  the  plate  just  cited.  The  distance  from  the  outer  side  of  one 
postzygapophysis  to  that  of  the  oUier  of  Uie  fifth  vertebra  is  like- 
wise 80  mm.  The  height  of  the  neural  spine  above  the  floor  of  the 
neural  canal  is  68  mm. 

Judging  from  the  character  of  the  surfaces  by  which  the  sixth 
cervical  was  united  with  the  seventh,  there  was  not  much  motion 
between  theuL 

i  Anales  Miu.  Pub.,  Bnenos  Aires,  vol.  2,  p.  296,  pi.  29. 
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As  usual  in  the  glyptodonts,  the  seventh  cervical  is  united  solidly 
with  the  first  and  second  dorsals.  The  width  of  the  mass  (pi.  3, 
fig.  7)  near  the  rear  is  150  nun.  That  of  G.  asper^  appears  to  have 
been  about  180  mm.  wide  behind  and  wider  still  in  front.  This 
mass,  as  figured  and  described  by  Burmeister,  had  along  each  border 
two  rather  deep  notches  and  three  processes.  These  are  not  seen  in 
the  specimen  before  us.  On  each  side  is  an  irregular  surface,  with 
several  small  facets  for  union  with  the  head  of  the  first  rib.  The 
motion  here  was  evidently  unimportant.  The  surface  on  each  side 
for  the  second  rib  indicates  more  liberal  movement.  On  each  side 
below  are  two  large  openings  for  nerves.  These  divide  each  into  two 
canals,  one  opening  out  on  the  upper  surface  of  the  mass,  the  other 
<m  the  lower.  The  superior  openings  are  much  larger  than  those  of 
Burmeister's  figures.  At  the  rear  of  the  mass  the  postzygapophysial 
surfaces  of  the  two  sides  coalesce  under  the  spine.  On  each  lateral 
process  is  a  surface  for  union  with  corresponding  surface  on  the 
front  of  Uie  third  dorsal. 

The  third  dorsal  and  the  succeeding  ones,  up  to  and  including  the 
twelfth  are,  in  the  glyptodonts,  consolidated  into  a  single  mass  in 
which  the  individual  vertebrae  can  be  distinguished  only  by  the 
foramina  for  nerves  and  the  facets  for  the  ribs.  In  G.  petaliferus 
the  floor  of  the  spinal  canal  is  in  places  less  than  a  millimeter  in 
thickness;  in  the  last  dorsal,  however,  5  mm.  thick.  The  dorsal  spines 
are  greatly  reduced  and  coalesced  into  a  median  ridge  of  small  and 
irregular  height.  In  the  series,  as  preserved,  on  the  assumption  that 
there  were  twelve,  there  is  missing  most  of  the  sixth  and  of  the 
seventh  dorsals  and  a  part  of  the  eleventh.  The  front  of  the  third 
dorsal  presents,  superiorly  (pi.  3,  fig.  8)  a  crescentic  zygapophysial 
surface  for  the  second  dorsal;  also  on  each  side  a  semicylindrical 
surface  on  the  lateral  process,  for  union  with  a  corresponding  surface 
on  the  second  dorsal,  already  noted  above.  Above  the  rear  of  the 
articulatory  surfaces  for  the  fourth  pair  of  ribs  the  bone  correspond- 
ing to  the  fourth  vertebra  is  109  mm.  wide.  According  to  Bur- 
meister's  figure  of  G.  asper^  the  same  bone  had  a  width  of  about 
132  mm.  Burmeister's  figure  indicates  that  the  front  end  of  this 
vertebral  tube,  in  the  region  of  the  articulations  of  the  third,  fourth, 
and  fifth  pairs  of  ribs,  was  bounded  cm  each  side  by  a  ridge ;  but  in 
the  specimen  here  described  there  are  here  no  such  ridges.  However, 
further  backward  these  ridges  become  very  prominent.  Again,  the 
median  ridge,  composed  of  the  coalesced  spinous  processes,  which 
in  Burmeister's  figure  is  still  prominent  opposite  the  tenth  and 
eleventh  pairs  of  ribs,  is  obsolete  in  G.  petaliferus.  The  rear  of  the 
twelfth  vertebra  is  rough  and  was  joined  to  the  first  lumbar  probably 

^  Burmeiiter,  Anales  Mas.  Pub.,  Bnenos  Aires,  toU  2,  pU  80.        *  Idem,  pi.  80,  fig.  1. 
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by  fibro-cartilage;  hence  there  was  some  moTement  at  this  point  of 
the  vertebral  column. 

The  whole  congeries  of  vertebrae  which  compose  the  lumbosacral 
tube  is  missing,  except  a  fragment  which  appears  to  represent  the 
fourth  and  fifth  sacrals,  and  another  fragment  which  furnishes  the 
hinder  part  of  the  centrum  of  the  seventh  sacral  and  the  whole  of 
the  eight.  To  the  latter  is  attached  a  large  part  of  each  lateral 
process.  On  the  front  edge  of  each  of  these  processes  is  a  stump  of 
the  lateral  process  of  the  seventh  sacral.  The  hinder  end  of  the 
centrum  of  Uie  eighth  sacral,  smooth  for  movable  union  with  the 
first  caudal,  has  a  width  of  73  nun.  and  a  height  of  55  mm. 

There  are  present  six  caudal  vertebrae.  The  average  length  of 
these  is  77  mm.  These  belong  at  the  base  of  the  tail  and  all  bear 
facets  for  chevrons.  According  to  Burmeister's  figure  ^  and  that  of 
Lydekker*  the  tail  of  Glyptodon  has  11  vertebrae.  Of  the  whole  length 
of  the  tail  the  basal  six  vertebrae  occupy  a  little  more  than  one-half. 
It  seems  probable,  therefore,  that  the  tail  of  O.  petaUferua  had  a 
length  of  about  840  mm.  An  estimate  indicates  that  our  Texas 
species  had  a  length  of  head,  body,  and  tail  of  about  7  feet. 

Both  humeri  are  defective.  The  heads  of  both  are  present  and 
the  distal  ends  of  both ;  but  intervening  portions  are  missing.  It  is, 
therefore,  impossible  to  determine  with  certainty  the  original  length 
of  the  bone.  The  humerus  figured  by  Burmeister*  as  that  of 
Glyptodon  aaper  may  be  taken  for  comparison.  On  the  inner  border 
of  the  bone  of  the  Texas  specimen  (pi.  8,  fig.  9)  there  are,  as  in  the 
one  just  referred  to,  a  pair  qf  tuberosities.  Assuming  that  these  are 
in  the  same  relative  positions  in  the  two  species  the  total  length  of 
the  humerus  of  the  Texas  specimen  will  be  340  mm.  The  following 
measurements  are  taken : 

MeasuremenU  of  humeri  of  OlyptodonU  in  miXUmtien, 


0.«p«r. 

O.petaUfenu, 

Total  length 

360 

220 

130 

60 

88 

340± 

208 
103 

40 

63 

Distance  from  distal  end  to  upi)er  border  of  the 
iiDDer  inner  tuberositv 

Widtn  across  epicondyles 

Side-to-dde  diameter  of  shaft  ^here  least 

Distance  across  distal  articulatorv  nirface 

It  will  be  seen  that  the  bone  of  the  Texas  species  is  slenderer  than 
in  the  other,  both  in  relation  to  the  total  length  and  to  the  distance 
of  the  inner  tuberosities  above  the  distal  end. 

1  Anales  Mns.  Pub.,  Bnenos  Aires,  vol.  2,  pi.  88. 

^Anales  Mus.  La  Plata,  vol.  3,  1894,  pi.  6. 

*  Anales  Mob.  Pub.,  Buenos  Aires,  yoL  2,  pL  32,  fig.  2. 
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Both  ulnae  are  preserved  and  the  left  one  is  wholly  uninjured. 
This  may  be  compared  with  the  correq>onding  bone  of  Burmeister's 
Oh/ptodon  asper.^  The  one  of  the  ri^t  side  is  figured  (pi.  4,  fig.  1) 
because  with  it  may  be  shown  the  corresponding  radius. 

Measurements  oftUnae  of  Glyptodonts  in  mUKmeters, 


G.«p<r. 

a.ptUVftnu. 

Total  lenffih  of  bone 

250 

110 

65 

70 

242 
70 
51 
50 
20 
53 

From  end  of  olecranom  to  front  of  coronoid  process. 
Deoth  ot  bone  at  suonoid  cavitv 

T^Anth  of  Yv)nA  &t  mirlrllA  of  lAnotVi 

Thictneflfl  of  bone  at  middle  of  lenrth 

Depth  of  bone  at  lower  articulatory  surfaces 

85 

The  two  bones  differ  little  in  length,  but  that  of  G.  petdUferua  is 
much  slenderer  in  all  parts.  A  comparison  of  the  figures  show  con- 
siderable differences  in  the  form.  In  the  South  American  species 
the  middle  of  the  surface  for  the  articulation  of  the  head  of  the 
radius  is  below  the  middle  of  the  length  of  the  ulna,  while  in  the 
Texas  species  it  is  above  the  middle.  The  ulna  of  the  latter  is  nearly 
straight,  while  that  of  O.  asper  is  bent  downward  toward  the  distal 
end. 

The  right  radius  (pi.  4,  fig.  1)  is  complete;  the  left  is  represented 
by  the  distal  three-fourths.  The  total  length  of  the  bone  is  170 
mm.;  the  greatest  width  at  the  upper  end  is  52  mm.;  the  greatest 
at  the  lower  end  55  mm. ;  the  fore-and-aft  diameter  at  the  middle  of 
the  length,  27  mm. ;  the  side-to-side  diameter  at  this  point  20  mm. 
The  total  length  of  the  radius  of  G.  asper  appears  to  have  been  167 
mm.,  while  the  fore-and-aft  diameter  was  about  26  mm.  The  bone 
appears  to  have  had  about  the  same  size  and  proportions  in  the  two 
species. 

Of  the  inncHninate  bones  only  fragments  have  been  preserved. 

The  right  femur  (pi.  4,  fig.  2)  is  practically  complete.  It  is  here 
compared  with  that  of  Glyptodon  asper^  as  figured  by  Burmeister," 
who  says  that  his  figure  is  one-half  the  natural  size. 

MeamrenunU  of  femurs  of  Glyptodonts  in  mUUmeters. 


O.Mper. 

0,p€taiiferuB, 

From  summit  of  head  to  distal  part  of  internal 
condyle 

610 
88 

298 
124 

425 
70 

238 
90 
55 

142 

123 

8ide-to-flide  diameter  of  head-  -.-,,..., 

Width  across  the  trochivnterR. 

Pide-to-Aide  diam^^/f^r  At  middlA  of  lencth 

Fore-and-aft  diameter  ^t  middle  of  length 

Width  ft^t  inimmit  0^  fhft  third  trorhftnt^r 

190 
195 

Width  across  condvles 

^  Anales  Mus.  Pub.,  Buenos  Aires,  vol.  2,  pi.  33,  fig.  2. 
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The  femur  measured  by  Burmeister  is,  as  seen,  considerably  Icmger 
than  that  of  the  Texas  species  here  measured.  In  the  upper  part  the 
prop<»*tions  are  nearly  the  same,  the  lengtii  of  the  bone  being  made 
the  standard  of  compariscm.  However,  the  width  at  the  middle  is 
somewhat  less  in  O.  petaUferua.  While  the  width  across  the  third 
trochanter  of  O.  atper  is  0.425  of  the  lengtii  of  the  bone,  in  G. 
petaUferuB  this  width  is  only  0.334  of  the  length.  Likewise,  the 
width  across  the  condyles  of  O.  Mper  is  0.882  of  the  length,  in  O. 
petoMferus  only  0.29. 

The  patella  of  the  left  leg  is  present.  Its  general  form  is  quadrate. 
Its  length  is  84  mm. ;  its  width  near  the  upper  end  is  75  mm. ;  near 
the  lower  end  60  mm.  The  two  lines  of  measurement  are  not,  how- 
ever, in  the  same  plane,  the  outer  end  of  the  lower  cme  being  car- 
ried somewhat  forward. 

A  part  of  each  tibia  is  present,  that  of  the  right  side  (pi.  4,  fig.  8) 
lacking  that  part  of  tlie  distal  end  which  was  ankylosed  to  the  fibula. 
The  fibulas  are  represented  by  a  single  fragment  of  each. 

MeanaremerUs  of  the  tUtnae  ofOlyptodon  peUdiferu9  in  miUimeten, 


Tbtal  length  of  the  bone 

Distance  acroes  the  articulatory  surfaces  for  the  femur 

Fore-and-aft  diameter  of  surface  for  inner  condyle  of  femur. 
8ide-to-fllde  diameter  of  surface  for  inner  condyle  of  femur. 

Greatest  diameter  where  bone  is  smallest 

Width  of  articulatory  surface  for  astn^alus 


On  account  of  the  absence  of  the  fibula  and  the  consequent  slight 
injury  to  the  tibia  here  described,  it  is  not  possible  to  compare  the 
latter  accurately  witli  the  same  bone  of  G.  asper.  The  one  measured 
by  Burmeister^  had  a  lengtii  of  240  nmi.,  a  width  of  141  mm.  across 
the  upper  end,  and  a  width  of  96  mm.  across  the  articulaticm  for 
the  astragalua  It  is  evident  that  this  bone  in  G.  asper  was,  relatively 
to  its  length,  a  stouter  bone  than  that  of  G.  petaliferus. 

A  c<msiderable  number  of  foot  bones,  including  nine  ungual  pha- 
langes, are  preserved,  but  no  foot  can  be  reconstructed  from  tiiem 
and  a  description  would  hardly  add  anything  of  value  to  what  has 
already  been  published. 

Mr.  Bamum  Brown  has  described*  a  new  genus  and  species  of 
glyptodon,  Brachyostracan  mexiccmus.  The  genus  is  based  for  the 
most  part  on  the  form  of  the  carapace.  The  small  part  of  this  pre- 
served in  the  specimen  which  I  describe  above  and  its  disorganized 
condition  make  a  comparison  with  Brown's  specimen  impossible. 
Practically  the  only  common  parts  are  three  teeth.    It  seems  to  me 

1  Anales  Mas.  Pab.,  Baenos  Aires,  yoI.  2»  p.  848. 

«  BnlL  Amer.  Mns.  Nat  mat,  toI.  81,  1912,  pp.  107-177,  pis.  18-18. 
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that  these  indicate  that  Brown's  species  is  not  identical  with  the  one 
here  described.  The  vasodentine  of  the  Texan  specimen  is  more 
branched  than  in  the  Mexican,  nearly  as  much  as  represented  in  Bur- 
meister's  figure  of  O.  asper.  This  is  not  well  shown  in  figures  3-5 
of  plate  3.  The  second  upper  teeth  are  different ;  likewise  the  upper 
fourth  tooth  and  the  lower  sixth ;  as  a  close  comparison  of  the  figures 
will  show* 

NOTHROTHERimi  TBXANUM*  mw  specfas. 

Plates  6,  7. 

Diagnosis. — Skull  larger  than  that  of  the  Brazilian  species  N. 
escrivanense  Beinhardt  and  equal  to  that  of  N.  graciUcepa  Stock; 
profile  strongly  convex ;  pterygoid  bullae  widely  open  below ;  anterior 
tooth  with  hinder  face  transversely  concave ;  hindermost  upper  tooth 
nearly  as  large  as  the  others,  with  a  deep  furrow  on  the  hinder  face. 

This  species  is  based  on  a  part  of  a  skull  now  in  the  National  Mu- 
seum, No.  8353,  which  was  obtained  by  exchange  from  the  collection 
of  Baylor  University,  Waco,  Texas.  It  was  presented  to  that  institu- 
tion about  15  years  ago  by  a  clergyman  who  had  secured  it  from  some 
person  now  imknown.  It  is  reported  to  have  been  found  in  digging 
a  well,  at  a  depth  of  40  feet,  in  Wheeler  County,  Texas,  Wheeler 
Coimty  adjoins  Oklahoma  and  is  in  the  tliird  tier  of  counties  from 
the  northern  boundary  of  Texa&  As  to  the  geological  age  of  this 
species,  we  can  hardly  doubt  that  it  belongs  to  the  Pleistocene. 

This  skull  (pis.  6,  7),  furnishes  us  many  important  parts, 
although  it  is  considerably  damaged.  The  whole  upper  surface  is 
present,  and  the  base  as  far  as  the  front  of  the  brain  cavity.  The 
left  maxilla  is  preserved,  together  with  its  teeth.  A  small  part  of  the 
right  maxilla  is  likewise  present.  The  bones  surrounding  the  nasal 
opening  are  retained,  except  the  premaxillse.  A  small  part  of  the 
anterior  end  of  the  right  malar  is  attached  to  the  fragment  of  the 
maxilla  of  that  side;  and  the  larger  portion  of  the  left  malar  has 
been  saved.  In  studying  this  specimen  comparison  has  been  made 
with  the  skull  of  Nothrotherium  escrivcmensey  as  described  by  Bein- 
hardt,^ with  the  type  of  N.  gracUiceps  Stock  from  California;*  also 
with  skulls  of  CholoepuB  h/yffmavm. 

In  comparison  with  the  skull  of  the  fossil  species  found  in  a  cavern 
in  Brazil,  the  skull  here  described  is  considerably  larger,  the  former 
having  a  length  of  270  mm.,  from  the  rear  of  the  occipital  condyles 
to  the  front  of  the  maxilla ;  the  Texan  species,  a  length  of  300  mm. 
There  are  also  differences  in  the  form  of  the  skull.  In  the  Brazilian 
4)ecies  the  profile  is  nearly  straight  from  the  rear  of  the  frontals  to 
the  anterior  end  of  the  nasals,  while  in  the  Texas  form  this  outline 

iDanske  Vidensk,  Selsk.  Skr.,  ser.  5,  vol.  12,  pp.  253-349,  pis.  1-6. 
*BaU.  Dept  GeoL,  Unly.  Cal.,  vol.  7,  p.  341. 
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is  convex  (pi.  6),  but  undulating.  Also,  while  the  parietal  part 
of  tlie  profile  in  Hie  Brazilian  species  is  pretty  strongly  convex, 
in  the  Texan  species  it  is  undulating  and  little  convex. 

On  the  other  hand,  N.  tew<mum  is  very  closely  related  to  N.  gracUi- 
ceps  Stock.  The  differences  which  are  believed  to  exist  are  con- 
sidered below. 

The  following  measurements  have  been  made  on  the  skull  at  hand. 
In  the  second  colunm  are  the  corresponding  measurements  of  the 
skull  forming  the  type  of  N.  gracUipepa.  The  premaxillsB  not  being 
present  in  either  skull,  the  basilar  length  can  be  determined  only 
approximately. 


MeaaureMent9  of  9kulls  in  millimeters. 


N.temtmm. 


N.troeOkepi. 


Basilar  length 

Distance  iram  front  of  occipital  foramen  to  front  of 

HlftTlllft .••• •, 

Distance  from  rear  of  occipital  condyles  to  front  of 

n^<^.TiHfl. 

Lateral  extent  of  occipital  coiidyles 

Width  of  skull  at  mastoid  processes 

Width  across  akull  above  the  orbits , 

L^iffth  of  nasals  at  the  midline 

Width  of  nasals^  combined,  at  hinder  end 

Height  of  antwior  end  of  snout , 

Wiwi  of  anterior  end  of  snout , 

Hekht  of  occiplto-parietal  suture  above  lower  face 

of basiocdpital 

Height  of  occipito-parietal  suture  above  lower  face 

ofoccipital  condyles , 


313± 
276 

300 

76 
113 
105 
105 

44 

48 

71 

80 
92 


323=b 
286 

810 

80 
112 
102 

•5+ 

67 

60 

72 


90 


The  upper  half  of  the  hinder  aspect  of  the  skull  presents  a  very 
rough  surface,  for  the  attachment  of  muscles.  A  considerable  part 
of  the  supraoccipital  appears  on  the  upper  surface  of  the  skull.  The 
suture  between  the  parietals  is  70  mm.  long.  The  parieto-squamosal 
suture  is  not  as  distinct  as  could  be  desired,  but  may  be  followed  witli 
considerable  certainty.  The  "squamosals  have  at  the  front  end  a 
width  of  46  mm. 

The  suture  between  the  frontals  has  a  lengtii  of  110  mm.  The 
lower  edge  of  the  bone  of  the  right  side  is  broken  away;  but  it  is 
present  cm  the  left  dde,  where  it  is  seen  to  come  into  contact  with 
the  hinder  border  of  the  nasal,  overlapping  its  lower  hinder  angle 
and  the  hinder  border  of  the  lachrymaL  The  lower  hinder  angle  of 
each  frontal  widely  joins  the  corresponding  squamosal.  The  frontals 
are  coossified  with  the  nasals,  but  the  line  of  the  suture  can  be  easily 
traced. 

The  length  of  the  suture  between  the  nasals  is  105  mm.  These 
bones  are  so  intimately  consolidated  with  the  maxillffi  that  it  has 
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been  scmiewhat  difficult  to  determine  the  line  of  union*  On  the  left 
side  there  is,  at  a  distance  of  32  mm.  from  the  midline  and  at  the 
anterior  border  of  the  frontal  bone,  a  small  foramen  from  which  an 
indistinct,  irregular  line  may  be  traced  for  a  few  millimeters  for- 
ward. This  line  is  shown  on  plate  7,  figure  1.  At  the  corre^>onding 
position  on  the  left  side  of  the  figure  is  seen  a  white  line.  The  bone 
on  the  right  of  this  line  had  been  separated  and  later  cemented  on 
again.  On  close  examination  it  is  found  that  there  are  here  well- 
defined  sutural  surfaces,  the  maxilla  joining  the  outer  border  of  the 
nasaL  At  this  point  the  distance  from  the  outer  edge  of  one  nasal 
to  that  of  the  other  is  57  mm.  To  what  extent  the  naso-maxillary 
sutures  determined  the  lines  of  fracture  seen  on  the  upper  surface 
of  the  snout  is  uncertain. 

The  lachrymal  is  articulated  principally  with  the  maxilla,  but  its 
upper  hinder  border  joins  the  frontal;  while  below  it  is  imited  with 
the  anterior  end  of  the  malar.  It  shows  a  large  lachrymal  foramen 
well  in  front  of  the  orbit.  This  foramen  is  the  outer  opening  of  a 
canal  which  followed  inward  soon  turns  and  is  directed  forward, 
opening  into  the  nasal  chamber  just  in  front  of  the  upper  end  of  the 
first  tooth. 

In  viewing  the  skull  from  below  (pi.  7,  fig.  2)  there  are  observed 
behind  the  ear  opening  the  small  condyloid  foramen  and  the  large 
foramen  lacerum  postering  The  ear  opening  has  a  diameter  of  10 
mm.  On  the  right  side  the  tympanic  bone  is  in  its  place,  forming  a 
ring  which  is  incomplete  above.  Below  it  is  inflated  into  a  bulla  of 
moderate  size  whose  external  surface  is  rough.  On  the  left  side  the 
tympanic  is  missing,  a  fact  which  shows  that  it  had  not  become 
ankylosed  to  the  contiguous  bones.  The  absence  of  the  bone  permits 
a  view  of  a  part  of  the  petrosal.  In  front  of  the  petrosal  is  seen 
the  foramen  lacerum  medius.  This,  as  it  appears,  is  divided  into 
two  parts,  the  more  anterior  and  outer  being  well  in  front  of  the 
external  auditory  meatus. 

In  front  of  the  great  pterygoid  bulla  is  seen  the  foramen  ovale. 
On  the  right  ade  there  is,  in  front  of  the  ovale,  an  opening,  the 
sphenoidal  fissure.  On  the  right  side  there  are  here  two  foramina, 
the  hinder  of  which  is  probably  the  foramen  rotundum.  Farther 
in  front  and  somewhat  higher  up  and  nearer  the  midline  are  the 
canals  for  the  optic  nerves.  It  is  evident  that  these  op^ed  out  at 
points  in  advance  of  the  middle  of  the  length  of  the  skull. 

A  feature  which  distinguishes  this  genus  from  other  Gravigrada 
is  the  presence  of  the  great  pterygoid  bullae  (pi.  7,  fig.  2) .  As  shown 
in  Beinhardt's  figures  of  N.  esonwrnense  these  inflations  extend  well 
below  the  midline  of  the  base  of  the  skull.  They  have  their  lower 
surface  divided  by  a  longitudinal  furrow,  broad  and  deep,  into  an 
external  portion  and  an  intemaL    In  the  specimen  from  Texas  tiie 
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lower  floor  of  the  buUaB  is  missing,  so  that  the  form  of  this  part,  if 
ever  present,  can  not  be  observed.  According  to  the  description  of 
these  bullsB  in  the  Brazilian  species  there  is  along  the  median  line 
a  space  only  about  5  mm.  wide  betwe«i  them.  They  are  evidently 
marked  off  along  their  inner  boundary  much  more  sharply  than  in 
the  Texan  species.  In  this  animal  there  is  between  them  a  broad, 
longitudinal  groove  whose  sides  slope  downward  and  outward  grad- 
ually into  the  walls  of  the  buUse.  The  length  of  each  bulla  is  50 
mm.;  the  width  may  be  taken  as  35  mm.  The  distance  from  the 
outer  wall  of  one  to  that  of  the  other  is  90  mm.  The  median  side  of 
each  cavity  extends  inward  and  upward  into  the  base  of  the  skull 
until  the  two  are  only  15  mm.  apart 

The  pterygoid  bullae  of  N.  graciliceps  have  been  described  by 
Stock.  They  are  called  by  him  tympanic  bullae,  but  they  are  not 
such.  Mr.  Gerrit  Miller  has  directed  my  attention  to  similarly  placed 
and  apparently  homologous  cavities  at  the  base  of  the  skull  in  vari- 
ous bats.  As  shown  by  Stock  the  roof  of  these  bullae  is  formed  by 
the  alisphenoids.  The  side  walls  and  floor  in  the  Brazilian  and  the 
Califomian  species  are  certainly  formed  by  the  pterygoids.  In  N. 
ffraoUioeps  Stock  there  is  along  the  inner  face  of  the  bulla  a  slit 
about  30  mm.  long  which  puts  the  cavity  of  the  bulla  in  communi- 
cation with  the  pharynx.  The  bulla  of  N.  texaivum  appears  not  to 
have  had  a  floor.  The  pterygoids  seem  to  form  a  wall  which  sur- 
rounds the  cavity  on  bodi  sides.  On  the  median  side  the  edge  of 
the  wall  is  partly  intact,  partly  injured.  On  the  outer  side  the 
wall  comes  down  to  a  sharp  thin  edge  which  appears  to  be  little  if 
at  all  injured.  In  places  the  edge  is  certainly  wholly  natural.  Such 
being  the  case  the  bulla  is  incomplete  and  is  a  cavity  opening  below 
by  a  mouth  30  mm.  wide.  In  N.  gracUiceps  the  outer  wall  has 
grown  downwards  and  inwards  until  it  has  nearly  met  the  inner 
wall;  in  N.  escrivanense  the  space  between  the  two  walls  was  ap- 
parently abolished.  In  Choloepus  hoffmanni  there  are  homologous 
bullae  which  open  at  the  anterior  end  into  the  mesopterygoid  fossa. 
Similarly  placed  bullae  are  found  in  the  great  anteater  {Myrmeco- 
phaga  jubata)^  but  their  structure  is  somewhat  doubtful.^ 

In  the  Texas  specimen  there  is  a  rough  and  sharp  ridge  which 
begins  on  the  midline  between  the  front  ends  of  the  pterygoid  bul- 
lae and  runs  forward  as  far  as  the  bone  is  uninjured.    A  similar  struc- 

^From  an  examination  of  sknlls  of  the  great  anteater  in  the  United  States  National 
Moseom  the  writer  condndeq  that  the  pterygoids  and  the  alisphenoids  of  each  side  are  so 
completely  coossifled  that  the  line  of  union  can  not  be  determined  unlets  it  be  in  younger 
IndlTlduals  than  are  at  hand.  The  bulliB  in  adult  indiyiduals  are  completely  closed.  In 
a  not  fully  grown  specimen  the  impression  glvsen  is  that  the  bulliB  remained  open  longest 
on  the  outer  side,  near  the  border  of  the  temporal  bone.  It  is  believed  that  the  area 
called  allsphraold  in  Weber's  figure  332  taken  from  Pouchet  (S&ugetiere,  p.  434)  is  not 
such.  Certainly  the  foramen  ovale  pierces  the  alisphsiioid ;  and  it  is  this  bone,  not  the 
pterygoid,  which  joins  the  baslsphenoid. 
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ture  is  shown  in  one  of  Reinhardt's  figures.  This  ridge  appears  to 
be  on  the  vomer. 

In  our  specimen  the  greater  part  of  the  palate,  the  front  of  the 
vomer,  and  the  ethmoid  bones  have  been  broken  away.  A  part  of 
the  hard  palate  is  seen  in  front,  and  the  underside  of  this  is  rough. 
In  the  rear  of  this  injured  region  the  cribriform  plate  has  been 
broken  through  so  as  to  leave  a  small  opening  to  the  brain-cavity 
on  the  left  side  and  a  much  larger  one  on  the  right.  In  front  of 
this,  on  the  right  side  (left  side  of  the  illustration,  pL  7,  fig.  2), 
are  seen  openings  into  sinuses  in  the  frontal  bone.  The  larger  of 
these  on  each  side  extend  backward  to  the  hinder  end  of  the  frontal. 
Some  of  the  plates  of  bone  nearer  the  midline  evidently  belong  to 
the  olfactory  apparatus.  On  the  right  side  there  remains  about 
30  mm.  of  the  malar  bone.  On  the  left  side  the  front  part  of  the 
malar  is  missing,  but  the  hinder  part  is  present.  The  malar  was  a 
triradiate  bone.  The  anterior  process  joined  the  lachrymaL  The 
hinder  process  was  directed  upward  and  backward  and  had  a  notch 
in  the  hinder  part  of  the  lower  border  to  receive  the  anterior  end  of 
the  zygomatic  process  of  the  temporal  bone.  The  lower  process  is 
pointed,  and  it  descended  about  60  mm.  below  the  level  of  the  palate. 

The  maxilla  on  the  right  side  contains  the  four  teeth  which  are 
characteristic  of  this  genus  (pi.  6;  pi.  7,  fig.  2).  The  length  of 
the  tooth  row  is  57  mm.  Between  each  of  the  teeth  and  its  neighbors 
is  a  space  of  about  5  mm.  The  grinding  surfaces  of  the  teeth  stand 
below  the  hard  palate  hardly  more  than  5  mm.  They  must  have 
been  about  on  a  level  with  it  when  the  bone  was  covered  with  flesh. 

The  following  measurements  are  obtained  from  the  teeth.  The 
length  of  the  tooth  is  taken  at  the  middle  of  its  width  and  far  enough 
above  the  grinding  surface  to  avoid  the  effects  of  wear. 

Metuurements  of  teeth  in  miUimeten, 


Tooth. 

Length. 

width. 

1 

10 

13 

2 

11 

15.6 

3 

11 

15 

4 

7 

14 

As  usual  in  the  genus,  there  is  for  each  tooth  a  frcmt  and  a  rear 
cutting  edge.  These  are  separated  by  a  wide  furrow.  In  the  second 
and  the  third  teeth  this  furrow  turns  backward,  to  end  at  the  inner 
hinder  angle  of  the  tooth.  The  first,  second,  and  third  teeth  have  a 
somewhat  greater  fore-and-aft  diameter  at  the  inner  side  than  that 
given  in  the  table;  while  the  last  tooth  measures  9.5  nmi.  on  the  outer 
face.    The  front  face  of  the  first  tooth  is  flat  transversely,  that  of 
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the  others  convex.  The  hinder  faces  of  all  are  concave — that  of  the 
fourth  tooth  most  so  of  all.  The  inner  faces  are  flat  or  slightly  con- 
vex— that  of  the  fourth  rather  strongly  so.  The  outer  faces  are  some- 
what concave,  showing  a  shallow  groove  along  their  whole  height. 
All  of  these  teeth  have  a  height  of  about  50  mm.  They  are  hollow 
down  to  within  about  10  mm.  of  tlie  grinding  surface. 

On  the  front  end  of  each  maxillary  there  is  a  surface  for  the  articu- 
lation of  the  corresponding  premaxilla.  The  two  surfaces  are  sepa- 
rated by  a  space  of  20  mm.,  and  each  has  a  length  of  80  mm.  On  the 
lower  side  of  the  maxilla  is  another  surface  for  a  backwardly  di- 
rected process  of  the  premaxilla.  In  case  the  premaxillae  corre- 
sponded in  size  to  those  of  the  Brazilian  species  mentioned  above, 
each  had  a  length  of  about  30  mm. 

This  is  not  the  first  discovery  of  the  genus  NotJyrotheHumm^orih 
America.  In  1905  *  Sinclair  reported  it,  with  some  doubt,  from  Potter 
Creek  cave,  Shasta  County,  California.  He  had  for  descripticm  a 
part  of  a  lower  jaw  without  teeth  and  fourteen  loose  molars.  The 
name  N.  shaatense  was  given  to  the  specie& 

In  order  to  determine  the  relati<mship  of  the  Texan  specimen  to 
that  found  in  northern  California,  it  is  necessary  to  compare  with 
the  teeth  of  the  former  those  which  Sinclair  has  represented  by 
figures  3,  5,  and  8  of  his  plate  28.  IFigures  3  and  5  must  be  second 
and  third  teeth.  Of  the  tooth  represented  by  his  figure  8  both  the 
front  and  the  rear  faces  are  convex  in  section,  whereas  both  the  second 
and  the  third  teeth  of  N.  texanum  have  the  front  face  convex  and  the 
rear  face  concave.  Sinclair's  figure  5  resembles  somewhat  the  sec- 
tion of  the  third  tooth  of  the  Texan  species ;  but  here,  as  in  the  tooth 
of  his  figure  3,  the  inner  face  of  the  tooth  is  more  or  less  concave ; 
whereas,  in  the  Texan  animal,  the  inner  face  is  flat.  However,  it  is 
in  the  hindermost  tooth  that  the  greatest  difference  is  found.  In 
the  California  species  the  front  of  the  tooth  is  convex,  the  rear  flat. 
In  the  Texan  species  the  rear  of  the  tooth  is  deeply  concave.  It 
appears  to  be  evident  that  two  distinct  species  are  indicated. 

In  1913,*  Stock  described  a  skull,  lacking  the  lower  jaw  and  some 
other  parts,  which  he  called  N.  graciliceps.  The  type  is  now  in  the 
Los  Angeles  Museimi  of  History,  Science,  and  Art,  where  the  writer 
has  had  the  privilege  of  examining  it.  This  skull  resembles  closely 
that  from  Texas  in  size  and  proportions,  as  may  be  seen  from  the 
measurements  given  on  page  117.  There  are,  however,  in  the  Texan 
skull,  certain  deviations  from  that  of  N.  gracUicej>8  which  appear  to 
make  it  advisable  to  give  to  it  a  distinctive  specific  name.  One  can 
not  rely  wholly  on  the  differences  which  are  seen  in  the  two  skulls 
for  additional  specimens  may  be  intermediate. 

»  Bull.  Dept  Geol.,  Univ.  Cal..  toI.  4.  p.  153,  pi.  23. 
« Idem,  vol.  7,  pp.  341-352,  flgs.  1-8. 


Digitized  by  VjOOQIC 


122  PROCEEDINQa  OF  THE  NATIONAL  MU8BUM.  tol.51. 

It  seems  to  the  writer  that  N.  grcBcUiceps  had  the  skull  more  de- 
pressed at  the  anterior  half  of  the  frontals.  As  a  result  of  this,  as 
Stock  says,  the  nasals  have  their  upper  surface  transversely  convex 
in  front,  but  becoming  flattened  posteriorly.  In  N.  texaavum  these 
bones  are  rather  more  convex  just  in  front  of  the  hinder  end  than 
in  front.  In  N.  texanwm  the  end  of  the  snout  is  apparently  more 
depressed  than  in  N.  graciliceps.  The  width  is  nearly  the  same  in 
the  two  skulls,  but  in  the  latter  the  height  is  60  mm.,  while  in  N. 
texoomim  it  is  only  48  mm.  Unless  a  serious  error  is  committed  as 
to  the  structure  of  the  pterygoid  bullae  in  N.  tex<mu/m^  these  are 
sufficient  to  differentiate  the  two  species.  In  N.  grcknl&feps  the  nasals 
have  a  combined  width  of  only  44  mm.;  in  N.  texanum  the  width 
is  57  mm. 

There  are  apparently  differences  in  the  two  species  as  regards  the 
teeth.  The  type  of  N.  gracU^epa  had  not  retained  the  teeth ;  but  the 
size  and  forms  of  these  may  be  determined  from  the  sockets.  Stock 
had  one  tooth,  apparently  the  second  molar,  which  had  been  found 
in  the  Kancho  La  Brea  deposits.  The  sockets  of  the  type  skull  and 
the  tooth  mentioned  show  that  the  teeth  of  N.  graciliceps  were  larger 
than  those  of  N.  texcmmrh.  The  anteroposterior  diameter  of  the 
second  molar  is  13  mm.,  and  thus  2  mm.  greater  than  in  the  same 
tooth  of  N.  texanum.  In  N.  gradMceps  the  hinder  face  of  the  first 
tooth  was  evidently  convex  from  side  to  side;  in  N.  texanum  it  is 
slightly  concave. 
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EXPLANATION  OF  PLATBS. 

Plate  3. 

Olyptodon  petaUferua  Cope. 

Fie.  1.  Upper  surface  of  rear  of  skull.     X  i. 
2.  Palate.     X  }. 
8.  Upper  left  fourth  tooth.     X  1. 

4.  Upper  right  second  tooth.     X  1. 

5.  Lower  right  sixth  ?  tooth.     X  1. 

6.  (Consolidated  cervicals,  second  to  fifth,  viewed  from  above.     X  i. 

7.  Seventh   cervical   and   first   and   second   dorsals   consolidated.    Uppei 

view.     X  J. 

8.  Third,  fourth,  and  fifth  dorsals,  seen  from  above.     X  }. 

9.  Right  hnmems,  seen  from  in  front.     X  .46. 

Plate  4. 

Olyptodon  petaUferua  Cope. 

Fio.  1.  Right  ulna  and  radius,  seen  from  the  right  side.     X  }. 
2.  Right  femur,  seen  from  in  front     X  }. 
a  Right  tibia,  seen  from  in  front     X  .92. 

Plate  5. 

Olyptodon  petaHferua  Cope.     X  |. 

Figs.  1-5.  Dermal  plates  belonging  to  the  interior  of  the  carapace. 
6.  A  dermal  plate  belonging  to  the  tail. 
7-0.  Plates  belonging  to  the  front  border  of  the  carapace. 
10, 11.  Plates  belonging  to  the  tail. 

Plate  6. 

Nothrotherium  texanuMf  new  species. 

Skull  seen  from  the  left  side.     X  i. 

Plate  7. 

Nothrotherium  texanum. 

Fig.  1.  View  of  the  skull  from  above.     X  h 
2.  View  of  the  skull  from  below.     X  h 
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Glyptodon  petaliferus. 

For  explanation  of  plate  see  page  123. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQ IC 


U.  S.  NATIONAL  MUSEUM 


PROCEEOINQS,  VOL.  51     PL.  4 


Glyptodon  PETALIFERUS. 
For  explanation  of  plate  see  page  123. 
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Plates  of  Glyptodon  petaliferus. 

For  explanation  of  plate  see  page  123. 
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Skull  of  Nothrotherium  texanum  from  Left  Side. 

For  explanation  of  plate  see  page  123. 
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8KULL  OF  NOTHROTHERIUM  TEXANUM  (1)  FROM  ABOVE,  (2)  FROM  BeLOW. 

FO«  EXPLANATION  OF  PLATE  SEE  PAOE  123. 
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NEW  NORTH  AMERICAN  HYMENOPTERA  OF  THE 
FAMH^Y  EULOPHIDAE. 


By  A.  A,  GiBAULT. 
Bureau  of  BiUomology,  United  States  Department  of  Agriculture, 


The  following  descriptions  are  based  upon  type  material  in  the 
United  States  National  Museum. 

Genoa  ZAGRAMMOSOMA  Adimead. 

This  genus  bears  two  ring- joints  and  differs  from  Atoposoma 
Masi  in  bearing  a  long,  distinct  propodeum. 

ZAGKAMMOSOMA  NIGBOUNEATA  Cniwfwrd. 

This  is  a  Gyrolaaelld,  The  type  and  paratype  are  males-  The 
grooves  on  the  scutellmn  of  Z.  fiavolineata  Crawford  and  Z.  cen* 
trolineata  Crawford  are  very  faint. 

ZAGRAMMOSOMA  INTBRLINEATA*  ntw  ipMlM. 

Female. — ^Length,  2.05  nmi. 

Differs  notably  from  the  description  of  the  genotype  as  follows: 
Near  the  lateral  margin  of  venter  of  abdomen  runs  a  metallic  green 
line  from  base  to  distal  two-thirds  and  which  is  continuous  with  the 
lateral  line  of  the  thorax.  These  markings  also  differ:  No  markings 
on  face;  the  line  across  cephalic  vertex  divides  laterad  and  goes  to 
the  eyes;  the  two  diverging  lines  on  upper  occiput  meet  at  center  of 
the  occiput,  then  diverge,  thus  forming  a  large  X,  each  ventral  arm 
curving  aroimd  to  the  apex  of  the  eyes  and  from  thence  up  the  lower 
occipital  margin  of  the  eye  for  a  short  distance ;  dorsal  edge  of  scape 
and  a  spot  above  at  base  of  the  pedicel ;  a  long  curved  spot  above  on 
hind  coxa  at  base,  a  round  dot  on  hind  femur  laterad  before  apex 
and  two  dots  dorsad  a  little  more  toward  base;  the  dorso-lateral 
stripe  of  thorax  is  broken  at  cephalic  end  of  the  parapsidal  furrows; 
the  complete  dorso-lateral  stripe  of  pronotum  also  forms  a  continu- 
ous line  with  a  complete  straight  stripe  through  the  parapside,  but 
the  line  changes  angle  at  the  parapside ;  the  median  line  of  postscu- 
tellum  is  marked  by  a  triangle  which  does  not  extend  to  the  apex; 
the  propodemn  is  about  as  in  americana  but  the  lines  in  the  place  of 
lateral  carinae  are  incomplete  at  each  end ;  the  abdomen  is  remark- 
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ably  marmorated — a  complete  (or  nearly)  median  stripe  and  about 
6  complete  cross-stripes  (excluding  the  one  at  base  which  is  also 
latero-marginal  to  the  first  cross-stripe) ;  stripes  1-8  are  similar,  in- 
complete, complex,  each  consisting  of  a  pair  of  stripes  joined  broadly 
across  the  meson  then  separated,  each  concaved  or  bowed  in  opposite 
directions  so  that  their  arms  diverge  laterad  but  those  of  the  proxi- 
mal ones  are  more  curved  than  the  odiers;  stripe  4  is  similar  but 
the  distal  arm  is  much  longer,  nearly  reaching  the  lateral  margin; 
stripes  2-4  are  joined  (thus,  the  distal  arm  of  2  joins  the  proximal 
one  of  8  and  in  successicm) ;  stripe  5  has  no  arms  and  is  more  abbre- 
viated; stripe  6  is  complete  and  is  followed  by  a  spot  on  meson 
before  the  apex;  the  following  additional  spots  on  abdcmien — a  pair 
of  marginal  spots  in  a  line  opposite  the  forks  of  stripes  2-4  (the 
distal  of  the  two  opposite  4  more  meead  and  against  the  apex  of  the 
distal  fork  of  that  stripe) ;  a  transverse  marginal  spot  opposite  5; 
and  an  oblique  longer  than  wide  spot  in  the  disk  on  each  side  of 
meson  between  5  and  6.  Distal  stripe  of  fore  wing  nearly  straight 
and  complete;  the  middle  stripe  is  only  a  subtriangular  blotch  from 
the  apex  of  the  stigmal  vein,  the  proximal  one  a  short  dash.  Funicle 
1  a  half  longer  than  wide.    Mandibles  6-dentate. 

From  one  female  in  the  United  States  National  Museum,  labeled 
"D.  C,  October  6,  1880." 

Type. — Cat.  No.  19641,  U.S.NJM.,  the  female  on  a  tag,  the  hind 
legs  and  head  on  a  slide. 

The  lateral  margins  of  postscutellum  are  not  metallic. 

ZAORAMMOSOICA  AMBBICAMA,  imw  spmIm. 

Female. — Length,  1.50  mm.  A  roimd  dot  on  caudal  femur  laterad 
at  distal  three- fourths  and  one  ventro-laterad  near  base. 

Golden  yellow  and  agreeing  with  the  figure  and  description  of 
multUineata  except  as  follows:  There  are  no  metallic  lines  on  the 
face;  the  two  lines  of  the  occiput  are  curved  and  meet  above  across 
cephalic  vertex ;  below  they  widely  diverge,  each  curving  at  the  lateral 
margin  from  ventrad  and  proceeding  up  along  the  occipital  margin 
of  the  eye;  an  irregular  line  along  dorsal  edge  of  the  scape;  the 
lateral  line  of  the  thorax  extends  only  to  the  metapleurum;  there  is 
a  complete  dorso-lateral  line  on  prothorax,  but  the  median  line  ex- 
tends only  to  distal  two-thirds;  the  median  line  of  scutum  fades  out 
just  before  apex;  parapsidal  furrows  and  mesal  margin  of  each  axilla 
very  narrowly  green,  also  the  lateral  grooves  of  scutellum,  an  oblique 
dash  from  meso-cephalic  angle  of  each  axilla  nearly  to  middle  and  a 
dorso-lateral  line  (continuous  with  that  of  pronotum)  on  each  parap- 
side  but  not  quite  complete  caudad ;  median  line  of  scutellum  extend- 
ing only  to  center,  but  there  is  a  dot  at  meson  at  apex ;  propodeum  with 
a  line  in  the  position  of  median  and  lateral  carinae,  cephalic  margin 
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to  the  spiracles  (and  a  parallel  line  but  broken  mesad  from  each  side 
of  the  postscutellum)  and  caudal  margin  less  widely;  abdomen  with 
one  complete  basal  cross-stripe  and  the  following,  thus  differing  from 
mtdtUineata  conspicuously  in  having  most  of  the  stripes  abbreviated 
laterad — six  abbreviated  cross-stripes  out  from  the  basal  one,  the 
whole  connected  along  the  meson  by  a  mesal  stripe;  the  first  stripe 
has  a  transverse  marginal  spot  opposite  it,  the  second  and  third  are 
with  a  pair  of  marginal  dots  in  an  oblique  line  (these  three  cross- 
stripes  about  straight) ;  stripe  4  is  Y-^aped  with  a  pair  of  the  dots 
opposite  at  margin,  5  the  same  but  with  longer  arms  (the  arms  of 
tiie  letter  distad  in  both  stripes),  nearly  connected  with  a  marginal 
spot  which  is  transverse ;  6  is  about  straight  and  complete,  some  little 
distance  from  the  apex  and  followed  by  a  mesal  dot  nearer  to  the 
apex.  Venation  yellow  except  base  and  apex  of  marginal  and  stigmal 
veins  and  base  of  the  postmarginal,  which  are  black.  Stripes  on  fore 
wing  about  as  in  the  genotype.  May  be  distinguished  at  once  by  the 
presence  of  a  somewhat  longer  than  wide  metallic  green  marking  from 
cephalic  margin  of  scutum  not  far  from  cephalo-lateral  angle.  Par- 
apsidal  furrows  curving  off  before  the  pronotum.  Flagellum  not 
seen. 

Described  from  a  female  reared  from  Sarcobatus^  Boulder,  Colo- 
rado, December,  Cockerell. 

Type.— Cat  No.  19642,  U.S.N.M.,  the  female  on  a  tag. 

KFITKTltASTICHUS  SBIIIAURATICBPS,  new  sptefot. 

Female. — ^Length,  2.50  mm.  Abdomen  long,  conic-ovate,  distinctly 
longer  than  the  rest  of  the  body. 

Dark  metallic  blue  green,  the  wings  hyaline,  the  venation  black, 
the  legs  golden  yellow  except  the  coxae,  all  the  middle  of  cephalic 
femur  (less  broadly  v^itrad)  and  the  other  femora  except  at  apex. 
Face  below  the  antennae  (but  not  the  cheeks)  golden  yellow  excepting 
a  round  spot  mesad  just  ventrad  of  the  antennae  and  an  oblique  stripe 
(but  incomplete)  pointing  to  each  antennal  insertion  from  the  green 
of  the  cheeks  down  near  (but  not  at)  the  apex  of  the  head  and  extend- 
ing from  its  origin  a  little  more  than  half  way  to  each  antenna  (that 
is,  dorso-mesad) ;  but  in  one  specimen  this  stripe  was  very  broad. 
Mandibles  tridentate.  Scape  compressed;  pedicel  subelongate,  ob- 
liquely  golden  ventrad  from  base  to  apex,  nearly  twice  longer  than 
wide  at  apex,  subequal  to  fimicle  1,  the  latter  subequal  to  the  other  two 
funicle  joints.  Club  3  with  a  distinct  termmal  spine,  club  1  not  so 
l<mg  as  any  funicle  joint  but  longest  of  the  club.  Distal  tarsal  joint 
black.  Funicle  1  nearly  twice  longer  than  wide.  A  short,  distinct 
postmarginal  vein  present.  Median  sulcus  of  scutum  sometimes  com- 
pletely obliterated.  Propodeum  short  at  the  meson,  long  laterad,  with 
a  broad,  glabrous,  depressed  median  carina  and  no  others,  the  spiracle 
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rather  large.  Sculpture  usual,  no  especial  punctures  or  setae.  A  row 
of  faint  punctures  across  caudal  margin  of  the  pronotum.  Trochan- 
ters, mesal  margin  of  axilla  narrowly  and  sometimes  the  entire  face 
ventrad  of  antennae  and  mesad  of  the  genal  sulcus,  golden  yellow. 

From  four  females  reared  from  a  large  bud  gall  on  Firms  acopvUo- 
rum  at  Denver,  Colo.  (E.  Bethel). 

Type. — Cat.  No.  19643,  U.S.N.M.,  the  above  specimens  on  two  tags 
plus  a  slide  bearing  two  heads. 

TBTBASTICHUS  ASPABAGI  Crawford. 

Differs  from  Tetraatichus  banksi  notably  in  not  having  a  distinct 
row  of  punctures  along  the  lateral  margin  of  the  scutum  and  the 
pronotum  is  not  punctulate  but  with  only  a  pair  of  rows  of  obscure 
punctures  along  the  caudal  margin.  In  Hypertelea  hlastophagi  Ash- 
mead  the  scape  is  pale,  the  body  black,  the  propodeum  with  a  median 
carina  only.  Tetrastichtia  acutus  Ashmead  is  more  slender,  the  tibiae 
and  the  venation  pale,  the  body  black  or  nearly ;  so  also  Tetrastichodes 
tibialis  Ashmead.  Tetrastichus  rnicrorhopdlae  Ashmead  is  smaller 
and  has  pale  venation,  the  tibiae  are  pallid  and  there  is  no  lateral 
carina  on  the  propodeum;  from  rapo  Walker  (Crawford)  in  having 
funicle  1  longer  than  wide,  not  nearly  subquadrate  and  there  is  a 
lateral  carina  on  the  propodeum.  T.  rosae  Ashmead  has  the  scape 
mostly  pale.  From  hruchophagi  Gahan  in  the  pimctate  vertex,  the 
dark  venation,  the  reddish  tibiae;  from  scolyti  Ashmead  not  very 
much  but  the  abdomen  is  shorter,  the  venation  black,  the  lateral  carina 
of  the  propodemn  different  (or  rather  there  are  two  of  them) ;  the 
one  in  scolyti  forks  distad  and  the  spiracle  is  long-elliptical  or  like  a 
slit  and  just  mesad  of  the  base  of  the  carina ;  in  this  species  the  spira- 
cle is  round  and  of  moderate  size.  The  first  lateral  carina  of  propo- 
deum is  obliqued  a  little  meso-caudad,  the  second  somewhat  as  in 
scolyti.    Types  seen. 

Two  females  from  Jordan,  Ontario,  Canada  (W.  A.  Ross),  June 
8, 1915. 

EFITKTRASTICHUS  PUNCTATIFRONS,  mw  sptefot. 

Female. — ^Length,  2.10  mm. 

Like  Tetrastich/us  asparagi  Crawford  but  the  scape  is  reddish 
yellow,  the  venation  yellow,  the  first  two  pairs  of  tibiae  are  infus- 
cated  along  proximal  two  thirds  or  more,  there  is  a  very  distinct  row 
of  punctures  along  the  lateral  margin  of  scutum,  the  vertex  and  upper 
face  are  much  more  densely  punctuate,  the  punctures  nearly  confluent 
(scattered  on  lower  face,  the  facial  impression  finely  scaly)  and  the 
pronotum  has  a  slightly  rougher  sculpture,  also  the  propodeum  is 
punctate,  its  lateral  carina  represented  by  a  flat,  smooth  spiracular 
'^  sulcus  "  whose  sides  are  very  finely  carinated  but  the  mesal  side  so 
only  at  base  and  the  carina  of  the  lateral  side  turns  in  mesad  at  the 
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middle  then  out  again;  thus,  then,  a  complete  carina  is  just  laterad  of 
the  spiracle.  Club  with  a  terminal  nipple,  the  club  joints  not  long; 
funicle  1  nearly  a  half  longer  than  wide,  somewhat  longer  than  3, 
subequal  to  the  pedicel,  the  latter  longer  than  in  asparagi  which 
bears  a  second,  short  ring-joint. 

From  one  female  in  the  United  States  National  Museum,  labelled 
"Tempe,  Ariz.,  D.  J.  Caffrey.  Jan.-Feb.  Hym  slide  (antennae) 
627.'^ 

Type. — Cat  No.  19644,  U.S.N.M.,  the  above  specimen  on  a  tag,  the 
antennae  on  a  slide. 

NBOTETBASnCHODBS  LONGICOBPU8.  atw  ipmIm. 

Female. — ^Length,  3.30  mm.  Abdomen  long,  conic-ovate,  twice  the 
length  of  the  thorax.  Dark  metallic  blue,  the  wings  subhyaline,  the 
venation  yellow  brown,  the  following  parts  golden  yellow :  Head  (ex- 
cept upper  two-thirds  of  occiput) ,  legs  (except  the  hind  coxae  and 
base  of  the  middle  coxae),  pronotum,  except  an  inverted  fleur-de-lis 
centrally  and  which  bears  a  slender  bow  caudad  of  the  others  but 
originating  a  little  laterad  of  its  base  (and  excepting  caudal  and 
cephalic  margins  narrowly),  lateral  margin  of  scutimi,  somewhat 
over  the  distal  third  of  the  latter  (a  little  more  at  meson),  scutellum 
except  at  immediate  base  slightly  between  the  first  grooves,  parap- 
sides  except  their  cephalic  apex  broadly  and  broadly  less  distinctly 
along  the  whole  meson  except  immediately  caudad  of  the  dark  blue  of 
the  apex,  axillae  except  an  obtriangular  projection  from  cephalic 
apex  to  the  middle,  mesopleurum  under  the  wing  insertion,  prepectus 
except  dorsal  edge,  propleurum  except  ventro-cephalad,  apex  of  the 
pedicel  and  ventral  edge  of  the  scape  more  or  less.  Forewings  with 
a  short  postmarginal  vein,  the  stigmal  of  moderate  length.  A  row  of 
punctures  along  lateral  margin  of  the  scutum  and  along  the  caudal 
margin  of  the  pronotum.  Tegulae  yellow.  Club  with  a  terminal 
nipple.  Flagellum  dark  brownish.  Pedicel  subelongate,  two  and  a 
half  times  longer  than  wide  at  apex,  distinctly  shorter  than  funicle  1 
which  is  over  twice  longer  than  wide;  funicle  3  only  slightly  shorter 
than  1,  longer  than  club  1  but  only  slightly  so.  Propodeum  with  a 
short,  broad,  complete,  strong  median  carina  which  forks  at  apex,  no 
lateral  carinae.  Postscutellum  yellowidi  brown  with  a  metallic 
greenish  meson. 

From  a  female  on  a  tag  labeled,  "Las  Vegas,  N.  Mexico,  8,  8, 
Barber  and  Schwarz." 

Type. — Cat.  No.  19645,  U.S.N.M.,  the  above  specimen  on  a  tag,  the 
antennae  on  a  slide. 
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TBTBASTICHUS  POLTNEMAE  AAmmA. 

This  is  a  species  of  Aprostocetus.  The  body  bears  the  usual  sculp- 
ture. The  original  description  is  about  correct  Club  with  a  distinct 
terminal  nipple,  its  first  joint  slightly  longer  than  wide.*  Pedicel 
slightly  longer  than  wide  at  apex ;  funicle  1  longest,  over  twice  longer 
than  wide,  3  somewhat  shorter,  distinctly  longer  than  the  pedicel. 
Flagellum  with  scattered,  longish  hairs.  Marginal  fringes  of  the 
f  orewing  somewhat  longer  than  usual.  Propodeiun  with  rather  scaly 
sculpture,  a  median  carina  and  apparently  no  others.  Mandibles 
tridentate. 

From  the  type  female  in  the  United  States  National  Museum  (the 
head  mounted  on  a  slide). 

OOTBTRASTICHUS  MTMARTDIS,  atw  ipmIm. 

Female. — ^Length,  1.10  mm. 

Of  the  same  size,  form,  and  color  as  the  preceding  but  differing 
specifically  as  follows:  The  legs  are  white  except  proximal  three- 
fourths  of  the  coxae  and  the  tarsi,  the  latter  dusky  black;  the  third 
tooth  of  the  mandible  is  broadly,  obliquely  truncate;  the  venation  is 
dusky;  the  sculpture  finer,  the  scutiun  subglabrous;  propodeimi scaly, 
with  a  pair  of  diverging  median  carinse  which  diverge  distad,  no 
lateral  carina ;  club  usual  for  the  genus,  with  but  a  very  obscure  ter- 
minal nipple;  first  ringjoint  large,  the  others  equal;  pedicel  sub- 
elongate,  twice  longer  than  wide  at  apex,  longer  than  funicle  1,  which 
is  two-thirds  longer  than  wide;  frmicle  3  somewhat  shorter,  barely 
longer  than  club  1 ;  pedicel  wholly  brown  like  the  rest  of  the  fla- 
gellum. 

Described  from  one  female  labeled  "  Tetraatichua  polynemae  Ash- 
mead.  Type— No.  5823,  U.S.N.M.,  8694^4.  From  egg  of  Lestes, 
Lake  Forest,  Illinois,  August  4, 1899.'' 

Thus  part  of  the  type  of  the  other  species. 

Type, — Cat.  No,  19646,  U.S.N.M.,  the  above  female  plus  a  slide 
with  the  head. 


EUPELMUS  ALBOdNCTUS  Ariimoad  (Tttnttldilid). 

The  fimicle  is  4-jointed,  the  club  3-jointed,  one  ring-joint  Scape 
and  pedicel  pale  except  the  latter  above.  Coxae  and  base  of  femora 
rather  broadly  black.  Stigmal  vein  of  normal  length.  Scutum  with 
a  median  groove.  Antennae,  legs  (except  coxae) ,  and  over  proximal 
third  of  abdomen  in  the  male,  white;  the  male  funicle  3-jointed.  In 
the  female,  funicle  4  is  longest,  about  a  half  longer  than  wide,  1  some- 
what longer  than  wide,  somewhat  shorter  than  the  not  long  pedicel. 
Scape  compressed.    Mandibles  tridentate.    Abdomen  rounded.    Pro- 
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podeum  not  long,  scaly,  with  a  very  delicate  median  carina  and  no 
others.  The  types  are  from  Jacksonville,  Florida.  A  head  of  each  sex 
has  been  mounted  on  a  slide.    Scutellum  with  the  usual  four  grooves. 

SmPIESOMOSPHBLLEUS  NIGRIPBOTHORAX,  ntw  ipmIm. 

Female. — ^Length,  2  mm. 

H<Miey  yellow,  the  wings  subhyaline,  the  venation  yellow,  the  head, 
the  rather  large  prothorax,  and  the  abdomen  except  median  line  of 
venter  and  a  line  on  dorsum  just  within  the  margins  (around  base  and 
down  each  side  for  proximal  three- fourths).  Two  black  bristles  on 
scutellum  just  outside  of  the  groove,  one  at  each  end.  Parapsidal 
furrows  not  reaching  the  pronotum  but  curved  off.  Mandibles  10- 
dentate,  the  tenth  tooth  very  minute,  the  next  8  comblike.  Scape 
pale  at  proximal  third.  Antennae  inserted  somewhat  below  the 
middle  of  the  face;  pedicel  a  half  longer  than  wide,  subequal  to 
funicle  4,  which  is  subequal  to  club  1 ;  funicle  1  over  twice  longer  than 
wide,  2  a  half  longer  than  wide,  subequal  to  8  and  4.  Axillae  not 
advanced.  Body  coarsely  scaly.  Propodeum  with  a  black  streak 
like  lateral  carinae  but  only  a  median  carina  is  present.  Stigmal 
vein  about  a  third  of  the  length  of  the  marginal,  shorter  than  the 
postmarginal.    Club  with  a  small  terminal  nipple. 

Described  fr<»n  one  female  on  a  tag  in  the  United  States  National 
Museum  labeled  "April  30.    Riley  Co.,  Kansas,  Marlatt.    2422." 

Type. — Cat.  No.  19647,  U.S.N.M.,  the  specimen  on  a  tag,  the  hind 
legs  and  head  on  a  slide. 

BflBOLTNX,  new  genus  (Omphalini). 

FemaXe. — ^Like  Pseudoh/nx  Girault,  but  the  scutellum  with  two 
obtuse  grooved  lines;  and  the  fimicle  is  3- jointed,  the  club  2- jointed 
and  with  a  minute  terminal  nipple.    Oenal  suture  distinct. 

Type  of  the  germs. — Mirolynx  fiavitihiae^  new  species. 

imOLTNX  FLAVITIBIAB*  ntw  iptclM. 

Female. — Length,  2.25  mm. 

Dark  metallic  green,  the  antennae  and  venation  dark  brown,  the 
scape,  tibiae,  and  tarsi  lemon  yellow.  Fore  wings  with  a  fuscous 
spot  along  the  stigmal  vein  and  another  somewhat  larger  one  from  the 
base  of  the  marginal  vein ;  the  spot  along  the  proximal  side  of  the 
stigmal  vein  projects  a  little  beyond  the  apex  of  that  vein.  Funicle 
joints  2-3  subequal,  each  slightly  longer  than  wide,  1  somewhat 
longer  than  2,  the  latter  somewhat  longer  than  the  pedicel.  Club  1 
subquadrate,  club  2  at  apex  acute.  Mandibles  with  three  rude  teeth, 
the  first  acute,  the  third  with  several  minute  dentations  along  its 
apical  margin.    Flagellum   (except  pedicel)   clothed  with  broad, 


Digitized  by  VjOOQIC 


132  PR0CEEDIN08  OF  THE  NATIONAL  MUSEUM.  tol.61. 

flattened  hairs.  Body  densely  scaly.  Propodeum  noncarinate,  with 
spiracnlar  sulci.  Scutellum  with  six  bristles,  three  to  a  side,  two 
of  these  cephalad  of  middle.  Middle  femur  at  mesal  apex  with  a 
stout  bristle. 

The  male  is  the  same  (antennae  not  seen)  but  the  abdomen  is  de- 
pressed and  the  proximal  spot  on  the  fore  wing  is  absent. 

Described  from  four  males,  two  females  in  the  United  States 
National  Museum,  labeled  "  Santa  Cruz  Moimtains,  California,  59." 

Types. — Cat.  No.  19648,  U.S.N.M.,  two  pairs  on  four  tags  plus 
a  slide  bearing  the  female  head,  a  pair  of  wings  and  a  caudal  tibia. 

TETRASTICHOPSIS,  new  genoB. 

Female. — ^Like  Aprostocetvs  Westwood  but  the  scutellum  with 
only  the  lateral  of  the  four  grooved  lines. 

Type  of  the  genua. — TetraaticJiopsia  prionomeri^  new  species. 

TETRASTICHOPSIS  PRIONOMERI,  mw  ipmIm. 

Female. — Length,  1.10  nmi. 

Dark  metallic  blue,  the  knees,  tibiae,  and  tarsi  (except  the  last 
joint  of  the  latter)  golden  yellow,  the  wings  hyaline,  the  venation 
dusky  pallid.  Differs  from  TetrasHchus  wdcrorhopalae  Ashmead 
especially  in  being  darker  and  the  funicle  joints  are  shorter,  all 
slightly  wider  than  long  rather  than  somewhat  longer  than  wide 
as  in  the  other  species.  It  differs  from  Tetrastichus  rapo  Walker 
(Crawford  and  Gahan)  in  having  funicle  1  subquadrate  instead  of 
somewhat  longer  than  wide  and  the  median  carina  of  the  propodeum 
is  more  distinct.  From  Gerdocerus  chrysopae  Crawford  only  in  the 
generic  character.  From  Tetrastichus  hmchophagi  Gahan  in  hav- 
ing the  funicle  joints  distinctly  shorter  and  the  body  less  metallia 
Propodeum  with  a  median  carina  in  all  of  these  species  but  no  lat- 
eral one ;  also  the  club  has  a  terminal  nipple.  Pedicel  in  prioruymeri 
a  little  longer  than  funicle  1. 

Described  from  four  females  reared  from  Prionomerus  calceaiusj 
a  leaf -miner  in  sassafras,  Clarksville,  Tennessee,  June  18, 1915  ( W.  D. 
Pierce). 

Types. — Cat.  No.  19649,  U.S.N.M.,  four  females  on  tags,  a  head 
on  a  slide. 

TBTRASTICHOMORPHA  AJAX,  new  spMtot. 

FeTTuHe. — ^Length,  1.50  mm.,  excluding  the  ovipositor  which  is  ex- 
serted  for  three-fourths  of  the  abdomen's  length. 

Agreeing  with  the  original  description  of  Aprostocetus  canadensis 
Ashmead  but  dark  green,  the  legs  golden  yellow  except  the  coxae 
and  femora,  the  latter  golden  yellow  along  distal  third.  Mandibles 
tridentate.  Club  with  a  small  terminal  nipple.  Scape  compressed; 
pedicel  subequal  to  funicle  2  which  is  a  little  shorter  than  1,  the 
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latter  nearly  twice  longer  than  wide;  funicle  3  somewhat  longer  than 
wide ;  club  wider  than  the  funicle  but  not  as  long.  Venation  blackish. 
Head  and  thorax  with  the  usual  scaly,  tetrastichine  sculpture. 
Propodeum  transverse  at  the  meson,  broadening  laterad,  with  an 
obtuse  median  carina  but  no  others.  Scutum  with  only  a  few  scat- 
tered setae,  these  along  the  lateral  margin. 

Described  from  three  females  captured  by  sweeping  in  a  forest 
path,  Anacostia,  District  of  Columbia,  Jime,  1915. 

Types. — Cat.  No.  19650,  U.S.NJML,  the  above  specimens  on  a  tag, 
a  head  on  a  slide. 

ZACnUMMOSOMA  SANGUINBA*  b«w  ■piriw. 

Female. — ^Length,  1.50  nmi. 

Blood  red,  the  wings  hyaline,  the  body  marked  with  black  as 
follows :  An  obscure  line  across  upper  occiput,  an  irregular  blotch  on 
upper  scape  some  little  distance  before  apex,  upper  pedicel  at  proxi- 
mal two-thirds,  a  narrow  line  along  the  dorso-lateral  aspect  of  pro- 
notum,  parapsidal  furrows  narrowly  except  at  extreme  apex,  median 
line  of  scutum  narrowly,  the  line  broken  in  three  places  (thus  com- 
posed of  four  longer  tilian  wide  spots),  cephalic  margin  of  propo- 
deum to  the  spiracle  (a  wavy  line),  median  line  of  same  (both  rather 
narrowly), an  hourglass-shaped  median  line  from  base  of  abdomen,  a 
short,  thin  line  across  its  apex ;  and  then  four  wider  but  incomplete 
cross-lines  of  which  the  last  is  composed  of  a  transverse  spot  on  each 
side  of  the  meson  and  is  a  little  distad  of  distal  three- fourths,  while 
the  first  of  the  four  is  incised  at  meson  caudad.  Mandibles  5-dentate. 
Propodeum  noncarinate.  Grooves  of  scutellum  absent  except  on 
one  side  distad.  Club  with  a  distinct  terminal  nipple.  Two  ring- 
joints;  funicle  2  a  little  longer  than  wide,  shorter  than  the  pedicel. 
Body  finely  scaly. 

From  one  female  in  the  United  States  National  Museum,  labeled 
"Colorado,  1094.'' 

Type. — Cat  No.  19651,  U.S.N.M.,  the  above  specimen  on  a  tag,  a 
middle  and  hind  leg  and  the  head  on  a  slide. 
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EEPORT  ON  THE  JAPANESE  MACROXJIIOID  FISHES 
COLLECTED  BY  THE  UNITED  STATES  FISHERIES 
STEAMER  "ALBATROSS^  IN  1906,  WITH  A  SYNOPSIS 
OF  THE  GENERA. 


By  Chasles  Henbt  Gilbert  and  Carl  L.  Hubbs, 

Of  Stanford  University,  California. 


INTRODUCTION. 

During  the  summer  of  1906  the  United  States  Fisheries  Steamer 
Albatross  made  extensive  explorations  about  the  islands  of  Japan. 
After  a  few  dredge  hauls  about  the  Kuril  Islands  the  course  was 
continued  through  the  Tsugaru  Strait  and  southward,  in  the  Sea  of 
Japan,  along  the  west  coast  of  Hondo  to  Tsuruga ;  and  from  there 
across  the  Sea  of  Japan  to  the  east  coast  of  Korea  by  way  of  the 
Oki  Group;  then  southward,  through  the  Eastern  Channel  of 
Korea  Strait,  to  the  Eastern  Sea ;  thence  through  Vincennes  Strait 
to  Kagoshima  Gulf;  and  northward,  through  Bungo  Channel  and  the 
Inland  Sea,  to  Yokohama.  The  Albatross  then  circumnavigated 
Hokkaido  (Yezo),  and,  returning  southward,  dredged  extensively  in 
Suruga  Gulf  and  Sagami  Bay. 

The  Macrouroid  fishes  obtained  during  this  expedition  are  made 
the  subject  of  the  present  report  Large  numbers  of  these  deep-sea 
fishes  were  dredged  off  the  southern  and  southeastern  coasts  of 
Japan,  chiefly  in  the  Eastern  Sea,  Suruga  Gulf,  and  Sagami  Bay. 
They  were  found  in  the  Okhotsk  Sea  and  everywhere  to  the  east- 
ward of  the  islands,  but  they  were  not  to  be  discovered  in  the  Sea  of 
Japan  nor  the  Gulf  of  Tartary,  although  numerous  and  successful 
hauls  of  the  trawl  were  made  at  appropriate  depths. 

SYNOPSIS  OF  THE  GENERA. 

It  has  long  been  apparent  to  students  of  Macrouroid  fishes  that 
many  of  the  current  genera  are  incapable  of  exact  definition,  forming 
more  or  less  unnatural  groups.  This  statement  is  especially  true  of 
the  genus  Macrourus^  with  which  widely  different  groups  have  been 
repeatedly  identified. 
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The  authors  have  had  the  privilege  of  further  examining  a  large 
number  of  species,  including  nearly  all  those  obtained  by  the  Alba- 
tross in  extensive  expeditions  in  the  North  Atlantic  Ocean,  on  both 
coasts  of  South  America,  about  the  Galapagos  Archipelago,  in  Pan- 
ama Bay,  off  the  west  coast  of  North  America,  in  Bering  Sea,  about 
the  Hawaiian  Islands,  and  about  the  Philippine  Islands.^  The 
senior  author  critically  studied  the  material  in  the  United  States 
National  Museum  in  1905.  On  the  basis  of  the  study  of  these  collec- 
tions a  revision  of  the  subfamilies  and  genera  is  proposed. 

The  characters  heretofore  used  to  define  the  genera  or  subgenera  in 
the  large  subfamily  Coryphaenoidinae  (=Macrourinae)  have  largely 
proved  to  be  of  minor  or  only  specific  value,  because  of  the  great 
variation  shown  by  obviously  related  species  as  regards  these  char- 
acters. Among  these  may  be  mentioned  the  dentition,  which  has 
been  used  heretofore  in  the  primary  division  of  the  subfamily.  The 
dentition  of  the  lower  jaw  has  proved  to  be  of  no  generic  value,  as  in 
closely  related  species  of  Coryphaenoides  and  Zwwun^  the  teeth  vary 
from  a  single  series  to  a  wide  band.  The  enlargement  of  the  outer 
premaxillary  series,  forming  the  heterodont  dentition  of  ^^  ChaH- 
nvraj'*  is  not  a  reliable  generic  character  because  of  its  great  varia- 
tion in  different  species  of  Coryphaenoides,  But  in  each  of  three 
distinct  groups  there  are  found  two  genera  or  subgenera,  one  of  which 
contains  only  one  or  two  series  of  teeth  in  both  jaws  while  the  other 
has  a  distinct  premaxillary  band.  Nematonurus  is  thus  separated 
from  Coryphaenoides^  Ahyssicola  from  Coelorhynchus^  and  Malor 
cocephalus  from  Lionurus.  Other  characters  are  correlated  with 
this  difference  in  dentition.  The  amount  of  rostral  projection  is 
usually  characteristic  of  the  genera,  but  no  value  can  apparently  be 
placed  on  this  character  in  the  large  genera  Coryphaenoides  and 
Lionwrus  (as  here  defined).  The  roughness  of  the  scales  is  subject 
to  wide  variation  in  the  larger  genera  and  apparently  distinguishes 
natural  groups  in  but  a  single  case.  In  the  genus  Lionurus  the  sub- 
genus Lionurus  differs  from  the  subgenus  Nezumia  in  the  smooth 
scales  of  the  body.  The  amount  of  interdorsal  space  can  only  be 
regarded  as  of  specific  value.  The  serration  of  the  dorsal  spine  is  a 
valuable  character.  The  serrations  are  found  only  in  the  Cory- 
phaenoidinae (=Macrourinae),  and  are  absent  in  six  genera  of  that 
subfamily:  Cynomacrwrus^  Coelorhynchus^  Ahyssicola^  Hymenoceph- 
dlus^  MalacocephaluSj  and  Trachonwrus.-  The  serrations  are  obso- 
lescent in  certain  species  of  the  large  genera  Coryphaenoides  and 
Lionurus.  But  the  strength  of  the  spine  and  its  trenchant  anterior 
edge  are  retained  even  in  these  species.    The  spine  is  comparatively 

*The  entire  Philippine  collection  of  Macroarold  fishes  made  by  the  Fisheries  steamer 
Albatro%%  during  the  years  1907  to  1910  has  been  kindly  sent  to  us  by  Dr.  Hugh  M.  Smith, 
Commissioner  of  Fisheries. 
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more  slender  and  the  anterior  edge  rounded  in  those  genera  charac- 
terized by  the  total  absence  of  serrations.  Two  serrations  were  found 
on  the  dorsal  spine  in  a  paratype  of  Coelorhynchus  proditctus. 

The  classifications  of  genera  adopted  by  Jordan  and  Evermann/ 
Goode  and  Bean,'  DoUo,'  and  by  other  authors  are  based  chiefly  upon 
that  of  Giinther,  proposed  in  the  report  on  the  deep-sea  fishes  of  the 
(7 AoZZ^n^^  expedition  (p.  124). 

The  characters  used  by  us  to  separate  the  genera  related  to 
Coryphaenoides  (here  referred  to  the  subfamily  Coryphaenoidinae) 
are  small,  but  their  value  lies  in  their  constancy,  which  has  been 
tested  in  a  large  majority  of  the  species. 

Many  nomenclatural  changes  follow  as  a  result  of  this  rearrange- 
ment of  the  genera.  DoUoa  {=Moseleya)j  Albatroaaia^  and  Bogos- 
lavius  are  regarded  as  synonyms  of  Nematonurvs.  Chalinura  can 
not  be  separated  from  Coryphaenoides^  and  the  most  of  the  numer- 
ous species  heretofore  referred  to  Macrourus  are  now  regarded  as 
species  of  Coryphaenoides  on  the  one  hand  and  of  Lionurus  on  the 
other.  These  changes  are  further  indicated  in  the  list  of  species 
and  in  the  generic  descriptions. 

The  number  of  branchiostegal  rays  is  a  character  of  great  value 
in  this  group,  and  is  used  in  the  present  classification  in  the  primary 
subdivision  of  the  subfamily  Coryphaenoidinae.  One  group  of 
genera,  undoubtedly  related  to  Coryphaenoides^  has  six  branchios- 
tegal rays.  The  species  of  these  genera  have  the  anus  immediately 
anterior  to  the  anal  fin,  with  the  exception  of  Coryphaenoides  hyo- 
stomuSy  Abyssicola  macrochiry  and  several  aberrant  species  of  Coelor- 
hynchus. Another  large  group,  similarly  interrelated,  has  seven 
branchiostegal  rays,  and  the  anus  remote  from  the  anal  fin.  Alcock  * 
is  the  only  author  who  has  used  this  interesting  correlation  in  the 
classification  of  the  group,  but  he  used  it  merely  in  his  key  to  the 
species  which  he  referred  to  MacruruSj  and  based  no  genera  upon 
this  correlation.  The  genus  Hymenocephalus  alone  has  seven 
branchiostegals  and  the  anus  immediately  before  the  anal.  This 
correlation  confirms  the  isolated  position  of  Hymenocephalus  among 
the  Coryphaenoidinae,  as  further  indicated  by  the  presence  of  ventral 
striae,  die  large  lateral  and  subterminal  mouth,  the  long  forward  ex- 
tension of  the  gill  openings,  the  smooth  dorsal  spine,  the  thin  and 
weakly  armed  scales,  the  presence  of  two  ventral  lens-shaped  bodies, 

^  The  Fishes  of  North  and  Middle  America,  Bull.  U.  8.  Nat.  Mas.,  No.  47,  pi.  3,  1898, 
p.  2561. 

a  Oceanic  Ichthyology,  Smiths.  Inst,  Sp.  Bull.,  1895,  p.  389. 

•Expedition  Antarctiqae  Beige.  R^  da  Voy,  dn  8.  Y.  BtHg^ca,  Zoologle:  Poissons, 
1904,  p.  32. 

«  Alcock,  Journal  of  the  Asiatic  Society  of  Bengal,  vol.  63,  pt  2,  1894,  pp.  126  and  127 ; 
Qoode  and  Bean,  Oceanic  Ichthyology,  1895,  p.  532  (reprinted  from  Alcock)  ;  and  Alcock, 
A  Deacriptive  Catalogue  of  the  Deep>8ea  Fishea  in  the  Indian  Museum,  1899,  pp.  108 
and  109. 
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and  other  characters.  Further  generic  division  of  these  two  major 
groups  is  based  largely  on  dentition,  amount  of  rostral  projec- 
tion, the  presence  or  absence  of  serrations  on  the  dorsal  spine,  and 
other  characters,  which  were  formerly  used  in  the  primary  division 
of  the  subfamily. 

Most  of  the  genera  as  here  accepted  seem  to  be  well-defined  groups 
of  doubtlessly  related  species,  to  which  genera  new  species  may  be 
referred  with  convenience  and  with  little  or  no  doubt  The  value  and 
correctness  of  the  classification  as  here  adopted  has  been  verified  in 
the  study  of  several  collections  of  Macrouroid  fishes,  which  have  not 
been  reported  on.  Future  study  may  further  subdivide  some  of  the 
larger  genera  into  more  compact  groups,  as  the  species  vary  ¥dthin 
wide  limits. 

MacrouTus  berglax  Lac^pMe  (1800),  the  type-species  of  the  genus 
Macrourua^  is  found  to  be  congeneric  with  Coryphaenoides  rupesiris 
Gunner  (1765).  Macraurua  {^^MacrumSy  a  changed  si)elling) ,  there- 
fore becomes  a  synonym  of  Coryphaenoides^  and  the  family  name 
Macrouridae  must  also  be  discarded.  The  oldest  and  best  known 
genus  is  taken  as  the  type  of  the  family,  which  should  apparently 
stand  as  Corj^haenoididae. 

The  most  remarkable  of  the  Coryphaenoididae  collected  on  the  ex- 
pedition of  the  Albatross  to  Japan  in  1906,  is  Squcdogadus  modifica- 
tus^  a  new  genus  and  species  related  to  Macrouroides  infiaticeps^ 
from  the  Philippine  Islands,  but  differing  chiefly  in  the  presence  of 
small  ventral  fins.  On  the  evidence  of  this  discovery,  we  do  not 
accept  Macrouroides  as  the  type  of  a  distinct  family.  The  single 
dorsal  fin  of  these  two  fishes  is  also  shared  by  Lycowas^  which  has 
the  anterior  dorsal  rays  more  or  less  elevated.  LycofiAis  *  appears  to 
be  an  ally  of  Bathygadus. 

The  only  constant  character  known,  by  which  the  Coryphaenoididae 
can  be  separated  from  the  Gadidae,  is  the  absence  of  a  caudal  fin,  the 
dorsal  and  anal  fins  being  continuous  around  the  long,  whip-like  tail. 
A  pseudocaudal  is  frequently  formed,  probably  after  an  injury  to 
the  slender  tip  of  the  tail,  but  even  in  this  case  the  vertical  fins  are 
confluent  around  the  tail.  The  posterior  position  of  the  ventrals  is 
not  a  constant  character  in  the  Coryphaenoididae.  They  are  well  in 
advance  of  the  pectorals  in  SgucdogaduSy  Cetonurus^  and  in  several 
species  of  Lionwrus  (most  advanced  in  position  in  Lionurus  gihher^^ 
from  the  Hawaiian  Islands).  Began'  has  noticed  the  close  resem- 
blance between  Macrwrovms  and  the  Gkdidae.  The  Muraenolepididae 
have  the  vertical  fins  confluent  around  the  tail,  but  differ  widely  from 
the  Coryphaenoididae  in  the  rounded  caudal ;  the  restricted  gill  open- 

1  Smith  and  Radcllffe,  Proc.  U.  S.  Nat  Mns.,  vol.  43,  1913,  p.  139,  pi.  81,  fig.  3. 

*  Gttnther,  onaUenger  Reports,  vol.  23,  Deep-Sea  Fishes,  1887,  p.  168. 

•  Regan,  Ann.  Mag.  Nat.  Hist,  ser.  7,  vol.  11,  1903,  pp.  464  to  466. 

«  GUbert  and  Cramer,  Proc.  U.  S.  Nat  Mus.,  vol.  19,  1897,  p.  426,  pi.  44,  fig.  2 ;  GUbert 
Bull.  U.  a  Fish  Com.,  1903  (1905),  pt  2.  p.  668. 
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ings;  the  small  elcHigftte  scales  at  right  angle,  as  in  Anguilla  and  Ot<h 
phidium;  and  in  the  increased  number  of  pectoral  actinosts.  We  do 
not  accept  R^an^s  reference^  of  Melanamu*  to  this  family,  since 
Mdananus  has  a  separate  caudal  fin. 

KKT  TO  THB  SUBWAMSLOS  AND  QBNSaA. 

A\  No  fold  of  membrane  attached  to  first  gUl-iurcfa  and  restrictliig  the  gill-8lit ; 

gUl-rakov  not  tubercular;  psendobranchlae  preseot  or  absent;  second 

dorsal  ray  not  modified  and  sidnellke;  poeterlcM*  portion  of  dorsal  better 

develc^^  than  posterior  portion  of  anaL 

B^,  Two  separate  dorsal  fins. 

C^.  Vomerine  teeth  present ;  anterior  portion  of  anal  more  or  less  elevated ; 

teeth  in  one  or  two  series  In  Jaws;  ** neural  arch  of  first  vertebra 

satorally  united  to  exocdpitals  and  Its  neural  spine  directly  and 

firmly  attached  to  the  sapraocdpltal  crest*' • Macbuioninas. 

o*.  Anterior  portion  of  anal  forming  a  pronounced  lobe;  anns  anterior, 
nearly  between  y^itrals;  ventral  area  with  striae,  consisting  of 
alternating  and  parallel  streaks  of  dark  and  silvery  pigment 

Stekidachneria, 
o*.  Anterior  portion  of  anal  not  forming  a  pronounced  lobe;  anus  pos- 
terior, immediately  before  anal  fin;  no  ventral  striae;  pectoral 

actinosts  4  * Macrur<mu9, 

(f.  No  vomerine  teeth;  anal  low  throu^iout  its  length;  teeth  in  bands  in 
Jaws;  *'the  first  vertebra  articulating  normally  with  the  skull,  its 
neural  spine  not  directly  attached  to  the  occipital  crest** ' 

BATHYGADTIfAE. 

l^.  Mouth  terminal ;  no  scaleless  fossa  at  side  of  nape ;  scales  all  cycloid, 

those  along  bases  of  dorsal  and  anal  not  modified ;  gill-rakers  long 

and  slender;  second  dorsal  much  higher  than  anal;   pectoral 

actinosts  8.* 

&,  Barbel  vary  short  or  absent ;  teeth  of  moderate  ^le^^athygaduf. 

&,  Barbel  very  long ;  teeth  exceedingly  minute GotfOfiMM. 

&*.  Mouth  entirely  Inferior,  the  snout  being  greatly  produced;  a  scale- 
less  fossa  on  each  side  of  nape;  scales  rough,  especially  In  a 
strongly  uKMilfied  series  along  anterior  portions  of  dorsal  and 
anal  bases ;  gill-rakers  styliform ;  second  dorsal  not  much  higher 

than  anal;  pectoral  actinosts  6* TTiich\frhyncK%i, 

B*.  Dorsal  fin  single,  the  anterior  rays  more  or  less  elevated;  head  not 
massive;  a  few  enlarged  canines  in  Jaws;  teeth  present  on  vomer; 
mouth  terminal;  scales  cycloid;  ventral  fins  not  reduced;  no  barbel. 

Lyconinai. 
LvcofiiM. 

iBegan,  Ann.  Mag.  Nat  Hist*  ser.  7,  vol.  11,  1908,  pp.  464  to  466. 

'JfelanimtM  grwMit  GOnther,  Ann.  Mag.  Nat  Hiat..  1878,  vol.  2,  p.  19;  Cfcoltofi^er 
Beports,  vol.  22,  Deep-Sea  Flahea,  1887,  p.  83,  pi.  14,  fig.  B ;  Braoer,  Die  Tiefsee  Fiache, 
1906,  p.  277,  pt  12,  iig.  6;  ^igmayer,  B^s.  Camp.  ScL  Monaeo,  fasc  36,  p.  120,  pi.  6, 
flg.  1. 

Ue\9mwM90fM  wMticQwUitwm  Gilchrlat,  Mar.  Inv.  8.  Africa,  vol.  2,  1902,  p.  106  (an 
ally  of  JfelofumiM  gmdUB). 

•  Began,  Ann.  Mag.  Nat  Hist,  ser.  7.  vol.  11,  1903,  p.  466. 

«  Began  (Ann.  Mag.  Nat  Hiat,  vol.  11,  1903,  p.  462)  gives  the  number  of  actinosts  in 
this  family  as  follows :  BathpffodMt  and  0cdomu9,  3 ;  Maorunmu»,  4 ;  nvmenocephalu9,  6 ; 
MaomruB,  CoryplbaeiioidM^  and  Tr^^ifrhynohut,  6.  We  have  counted  3  in  Bttthifg^dMS  om- 
trodet;  4  in  Htfmenocephalut  torvu$,  H,  9triatU9imu9,  Lionwrus  laiiro9trQiU9,  and  L, 
9ro9imu9s  and  6  in  OoryphoenoideM  oorohpii  and  C.  marffk^tu$. 
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B*.  Dorsal  fin  single,  low  throughout  its  extent;  head  exceedingly  massive 
and  soft;  teeth  In  bands,  on  Jaws  only;  scales  splnigerous;  month 
entirely  inferior,  below  or  behind  eye;  ventral  fins  greatly  reduced  or 

absent MACBOUBomiNAS. 

d\  Ventrals  small,  with  5  rays ;  pectoral  with  25  rays ;  gill-rakers 
long;  gill-membranes  free  from  the  isthmus;  mouth  behind 

eye;  pseudobranchial  filaments  present Squalogadus. 

d*.  Ventrals  absent;  pectoral  with  16  rays;  gill-rakers  short;  gill- 
membranes  Joined  to  the  isthmus ;  mouth  below  eye ;  pseudo- 
branchial  filaments  absent Macrouroides. 

A\  A  fold  of  membrane  attached  to  first  gill-arch,  and  restricting  the  first 
gill-slit;  gill-rakers  tubercular;  no  pseudobranchiae ;  second  dorsal  ray  a 
modified  spine,  often  with  serrations  on  its  anterior  edge;  anal  better 
developed  than  second  dorsal ;  teeth  in  Jaws  only. 
D\  Pectoral  fin  not  pedunculated ;  pectoral  actinosts  4  to  6. 

Ck)BYPHA£NOTDINAE. 

e'.  Six  branchiostegal  rays;  anus  immediately  before  anal  fin 
(except  in  Corypfiaenoides  hyostomus,  Abyasicola  macrO' 
chir,  and  some  aberrant  species  of  Coelorhynchus) ;  anus  not 
preceded  by  a  naked  area  or  fossa,  except  in  Abyssicola  and 
certain  species  of  Coelorhynchus ;  no  striated  regions  on 
under  side  of  trunk;  scales  usually  of  moderate  size  (en- 
larged in  some  species  of  Coelorhynchus) ;  gill-rakers  fewer 
than   15  on  lower  limb  of  second  arch;  gill-membranes 
broadly  united,  scarcely  extended  forward  ventrally ;  species 
large  and  widely  distributed,  usually  reaching  a  length  of 
over  two  feet. 
f.  No  barbel ;  anal  not  much  higher  than  second  dorsal ;  dorsal 
spine  slender  and  smooth ;  premaxillary  teeth  unequal,  in 
a  narrow  band  separated  by  an  interspace  from  the  mar- 
ginal series  of  small  teeth,  one  of  which  is  enlarged  to 
form  a  large  anterolateral  canine;  physiognomy  as  in 

Bathygadus,  the  mouth  terminal Cynomacrurus, 

f.  Barbel  always  present;  anal  much  higher  than  dorsal;  no 

specialized  pair  of  anterolateral  canines;  mouth  never 

completely  terminal. 

p*.  Snout  little  produced;   no  strongly   marked   ridges  on 

head,  the  suborbital  ridge  not  extending  to  preopercle ; 

dorsal  spine  trenchant  on  anterior  edge  and  serrate 

(serrations  rarely  obsolescent). 

h\  Outer  series  of  premaxillary  teeth  enlarged,  one  or  two 

inner  series;  inner  mandibular  series  enlarged,  one 

outer  series  In  some  species;  physiognomy  usually 

approaching  that  of  Bathygadus Nematonums, 

h* .  Teeth  In  a  villlform  or  cardlform  band  in  upper  Jaw, 
varying  from  a  single  series  to  a  band  in  the  lower 

Jaw Coryphaenoides. 

^.  Snout  usually  greatly  produced;  head  with  prominent 
ridges,  armed  with  modified  scales,  the  suborbital  ridge 
extending  to  preopercle;  dorsal  spine  smooth  and 
rounded  anteriorly. 

1^,  Teeth  in  bands  In  Jaws;  ridges  of  head  strong;  the 
side  of  head  strongly  angulated  at  the  suborbital 
ridge CoelorhynchuB. 
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«*.  Teeth  blserlal  in  Jaws ;  ridges  of  head  less  promlDent ; 
the  side  of  head  little  angulated  at  the  suborbital 

ridge Aby9$icola. 

e".  Seven  branchlostegal  rays;  anus  Immediately  before  anal; 
midventral  line  with  two  lens-shaped  bodies  connected  by  u 
blaclc  ridge  on  wall  of  abdominal  cavity,  one  immediately 
before  anus,  the  other  in  advance  of  ventrals;  ventral  re- 
gions marlced  with  striae,  consisting  of  fine  parallel  lines 
of  alternating  dark  and  silvery  pigment;  scales  large  and 
thin,  smooth  or  weakly  spined ;  more  than  15  gill-rakers  on 
lower  limb  of  second  arch ;  gill-membranes  narrowly  united, 
the  gill-opening  extended  forward  ventrally ;  species  fragile, 
less  than  a  foot  in  length,  and  confined  to  tropical  waters. 

Hymenocephalus, 
e*.  Seven  branchlostegal  rays;  anus  remote  from  anal  fin;  anus 
preceded  by  a  naked  area ;  no  ventral  strlee ;  scales  small ; 
gill-rakers  fewer  than  16  on  lower  limb  of  second  arch; 
gill-membranes  broadly  united,  little  extended  forward  ven- 
trally ;  species  confined  to  tropical  or  subtropical  waters. 
/^.  Premaxillary  teeth  biserial,  mandibular  teeth  unl- 
serial;  pyloric  caeca  very  numerous  and  pro- 
fusely   branched;    dorsal    spine    smooth    and 

rounded Mal<iroc€ph(Uus, 

f.  Premaxillary  teeth  in  a  band,  mandibular  teeth 
varying  from  an   irregular  series  to   a   band ; 
pyloric  caeca  in  moderate  numbers,  fewer  than 
100,  not  branched. 
A;*.  Bones  of  head  firm,  the  sensory  canals  moder- 
ately developed,  the  skull  without  high  crests ; 
form  of  body  usually  slender,  the  head  not  very 
massive,  the  snout  not  exceedingly  broad  and 
high,   the  tail   not  rapidly  constricted   from 
trunk;  gill-cavity  not  restricted  in  size;  mar- 
gin of  preopercle  not  adnate ;  barbel  moderate 
or  long;  lateral  line  pores,  as  in  all  genera 
except  8qualogadu9  and  Cetonurus,  along  a 
well   marked,   continuous,   superficial    groove 
(sometimes  slightly  interrupted) ;  scales  along 
dorsal  base  not  enlarged   (except  in  Tracho- 
nurus), 
l\  Scales  everywhere  well  imbricate,  their  spinules 
directed  backward  (except  in  lAormrus  par- 
vipes  and   L.   cetonuropsis) ;    dorsal   spine 
trenchant   on   anterior    edge,    and    serrate 
(serrations    obsolescent    in    some    forms) ; 
small  species,  less  than  15  inches  long. 

m\  Snout  moderately  produced lAonurus, 

m\  Snout  greatly  produced,  much  as  in  Coelor- 

hynchus MataeocepJialus, 

P,  Scales  not  imbricate,  their  spinules  erect; 
dorsal  spine  slender,  smooth  and  rounded; 
snout  moderately  produced TraclKmurus, 
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A:*.  Bones  of  head  soft,  the  sensory  canals  greatly 
developed,  the  skull  with  high  crests;  form 
very  robust,  the  head  massive,  the  snout  broad 
and  high,  the  tail  rapidly  constricted  from 
trunk ;  glll-cavlty  restricted  in  size ;  margin  of 
preopercle  adnate  to  interopercle ;  barbel  very 
short ;  lateral  line  consisting  of  widely  spaced 
pores,  without  a  well-marked  superficial 
groove;  an  accessory  dorsal  branch  of  lateral 
line  pores;  scales  enlarged  and  modified  in  a 
series  along  base  of  dorsal ;  spinules  of  scales 

erect ;  dorsal  spine  serrate Cetonurus, 

D.  Pectoral  fin  strikingly  pedunculated ;  first  dorsal  and  ventral  fins  pro- 
duced  ^TELBOBBACHINAfi. 

Ateleobrachium, 
LIST  OF  THE  KNOWN  SPECIES  OF  MACROUROID  FISHES. 

The  Japanese  species  here  reported  on  are  marked  in  the  follow- 
ing list  by  an  asterisk  (*).    Other  species  examined  by  the  writers 
are  marked  with  a  dagger  (f).    Nommal  species  are  excluded. 
Family  CORYPHABNOIDIDAB  CoUett 
Subfamily  Macbxtroninae  Regan. 
Genus  Steindachneria  Goode  and  Bean  (argentea). 

S,  argentea  Goode  and  Bean.t 
Genus  Mdcruronua  Gttnther  {novae-zealandiae) , 

M,  novae-zealandi{ie  ( Hector ).t 

M,  mageUanicua  L(5nnberg. 

Subfamily  Bathygadinae  Jordan  and  Evermann. 
Genus  Bathygadus  Gfinther  (cottoides). 

B.  cottoides  Gttnther. 

B,  melanobranchus  Vaillantt 

B.  favoaus  Goode  and  Bean.t 

B,  antrodea  (Jordan  and  Gilbert).* 

B,  bowerH  (Gilbert ).t 

B,  nUoronema  ( Gilbert ).t 

B.  furveacena  Alcock.t 

B.  macropa  Qoode  and  Bean.t 

B.  nipponicua  (Jordan  and  Gilbert).! 

B,  fOamentoaua  (Smith  and  Radcliife).t 

B.  aulcatua  (Smith  and  Radclifre).t 

B,  garretti,  new  species.* 
Qenus  Oadomua  Regan  (longifUia). 

Q.  longi/aia  (Goode  and  Bean).t 

G.  multifaia  (Gttnther ).t     . 

G.  melanopterua  Gilbert.! 

O,  arcuatua  (Goode  and  Bean).t 

O.  diapar  Valllant 

O.  colletti  Jordan  and  Gilbert* 
Genus  Trachyrhynchua  Glorna  (no  type  mentioned). 

T.  trachyrhynchua  (Glorna). 

T.  Umgiroatria  (Gttnther). 

T.  murrayi  Gttnther. 

T.  helolepia  GUbertt 
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Subfamily  Ltooninab,  new  name. 

(—Lyoonidae  Otinther,  ChaUenger  Reports,  voL  23,  Deep-Sea  Fishes 
1887.  p.  168.) 
Genus  Lyconus  Gtinther  (pinnatus), 
L.  pinnatu9  Gtinther. 
L.  Inwihycolus  Holt  and  Byrne. 

Subfamily  Macbouboidinae,  new  name. 

(—MacroufxMidae  Smith  and  Radcllffe). 
Genus  SqudloffoduM,  new  {modifloatus). 

8,  modiflcatuSf  new  species.* 
Genus  Macrouroides  Smith  and  Radcllffe  (inflaticepa) , 

M.  in/Mioeps  Smith  and  Radcllffe. 

Subftunlly  CoBTPHASNoiDnf  ae,  new  name. 

Genus  Cynamacrunis  DoUo  (piriei). 

C.  piriei  DoUo. 
Genus  Nematonurus  Gtinther  (armatus)} 

N.  louffi/ais  (Gtinther).* 

N.  clarfci  (Jordan  and  Gilbert ).t 

N,  ftrmisquamis  (Gill  and  Townsend).t 

N.  cyclolepis  Gllbertt 

N.  pedoraiia  (GUbert).* 

N.  lecoifUei  (DoUo). 

N.  auborbitalis  (Gill  and  Townsend).t 

N,  btUbiceps  (Garman).t 

N.  honoriiox  (Jordan  and  Thompson).** 

N.  abysaorum  Gllbertt 

N.  ffigas  (Valllant).     (?=^^.  armatus). 

N.  goodei  ( Gtinther ).t 

N.  atnnis  (Gtinther). 

N.  armatus  (Hector). 
Genus  Coryphaenoides  Gunner  (rupestriM), 

C.  rupeatris  Gunner.t 

C.  murrayi  Gtinther. 

C.  femandezianua  (Gtinther). 

C.  fUifer  (Gilbert ).t 

O.  liocephalus  Gtinther). 

C.  Uptolepis  (Gtinther). 

C  simulus  (€kx>de  and  Bean).t 

C.  paradoaauB  (Smith  and  Radcllffe). 

C  breviharbus  (Goode  and  Bean).t 

C  mediterraneus  (Glglloli). 

O,  carapinus  Qoode  and  Bean.t 

O,  awae  Jordan  and  Gilbert.* 

O.  9pinu1osus  (Gilbert  and  Burke ).t 

C.  acrolepia  (Bean).t 

C  marginatus  Steindachner  and  DMerlein.* 

C.  ferrieri  (Regan). 

C.  whitsoni  (Regan). 

C.  buceph(Uu8  (Garman).t 

C  capito  (Garman).t 

C.  boops  ( (barman ).t 

^  See  footnote  under  N.  hona-now  on  p.  162. 
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O.  leucopTiaeus  (Garman).t 
C,  carminatus  (Garman).t 
C.  anffiiUceps  (Gannan).t 
C.  latinoButus  (Gannan).t 
O.  longicirrhus  (Gilbert).t 
C.  microps  (Smith  and  Radcliffe).! 
C.  duhius  (Smith  and  Radcliffe).! 
C.  aequatoris  (Smith  and  Radcliffe).t 
C,  cinereus  (Gilbert).* 
C.  Urati€€p8  (Garman).t 
C.  lepturus  (Gill  and  Townsend).*t 
C.  alHpinnU  Gflnther. 
C.  nasutus  GClnther.* 
O.  9emUatus  GQnther. 
C.  ariommus  Gilbert  and  Thomp6on.t 
C,  ingolfl  (Ltltken). 
C.  gHentheri  (Vaillant). 
C.  mbhievis  (Vaillant). 
C.  hextii  (Alcock). 
C.  wood-masoni  (Alcock). 

C.  macrolophus  (Alcock)   (=M.  lophotea  Alcock). 
C.  hoskynii  (Alcock). 
C,  serrulus  (Bean).t 
C.  camurus  (Smith  and  Radcliffe).! 
C.  ortTtogrammus  (Smith  and  Radcllffe).t 

C  rudis  Gllnther.     (The  largest  specimen,  the  one  figured,  may  be 
designated  as  the  type;  the  other  specimen,  under  12  inches 
long,  represents  some  species  of  Lionurus,) 
C.  asper  Gtlnther. 
C.  denticulatus  (Richardson). 
C  berglax  (Lac6pMe).t 
C.  holotrachys  (Gtlnther). 
0.  carinatus  Gflnther. 
C.  hyostomus  (Smith  and  RadcllfFe).t 
Genus  Coelorhynchus  Gloma  (coelorhynchus) , 

Subgenus  Coelorhynchus. 
C.  scaphopHa  ( Gilbert ).t 
C  patagoniae  Gilbert  and  Thompson.! 
C.  canus  (Garman).t 
C.  carminatus  ((Joode).t 
C  coelorhynchus  (Risso).t 
C  caribbaeus  (€k>ode  and  Bean).t 

Subgenus  Paramacrurus  Bleeker  (australis), 
C.  aspercephalus  Walte. 
C.  innotabUis  McChilloch. 
C,  austraXis  (Richardson). 
C  notatus  Smith  and  Radcllffe.t 
C  kishinouyei  Jordan  and  Snyder.* 
C.fasciatus  (Ganther).t 
C  fordani  Smith  and  Pope.* 
C.  gladius  Gilbert  and  Cramer.t 

Subgenus  Oxymacrurus  Bleeker  (japonicus), 

1  See  footnote  under  N,  bona-now  on  p.  162. 
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C.  argentatus  Smith  and  Radcliffe.t 

C,  chUensU  Gilbert  and  TliompsoD.t 

C,  anatirostris  Jordan  and  Gilbertt 

C.  productuSy  new  species.* 

O.  flabellispifUs  (Alcock). 

C.  platorhynchus  Smith  and  Radcliffe.t 

O.  commutabUis  Smith  and  Radcliffe.t 

C.  japonicus  (Temminck  and  Sclilegel).* 

C,  tokienais  ( Steindachner  and  D($derlein).* 

C.  nuicrorhynchus  Smith  and  Radclille.t 

C.  quadricristatua  (Alcock). 

C.  aoutiroatria  Smith  and  Radcliife.t 

O.  paraUelus  (Gttnther).* 

C.  kermadecus  Jordan  and  Gilbert 

C,  sp.  iparallelus  Brauer,  not  of  Gtinther). 

C,  aratrum  Gilbert! 

C.  doryssus  Gllbertt 

C.  occa  (Goode  and  Bean).t 

C.  talismani  (Collett).     (=C.  japonicus  Vaiilant,  not  of  Temminck 
and  Schlegel.) 
Qemia Abyssicola  Goode  and  Bean  (macrochir), 

A,  macrochir  (Gtinther).* 
GeDUB HpmenocepJialus  Giglioli  (italicus), 

H.  Umgibarbia  (Gttnther). 

E,  Umgiceps  Smith  and  Radcliffe.t 

H.  longipes  Smith  and  Radcliffe.t 

H.  torvus  Smith  and  Radcliffe.t 

J7.  striatisHmus  Jordan  and  Gilbert* 

H.  heterolepis  Alcock.t 

H.  italicus  GigliolLt 

H,  caverno8U8  (Goode  and  Bean).t 

H.  antraeu$  Gilbert  and  Cramer.t 

H.  lethonemus  Jordan  and  Gilbert* 

H,  8triatulu8  Gilbertt 

J7.  papyr€tceu8  Jordan  and  GUbertt 

H,  aterrimu8  Gilbertt 
QeDxiBMalacocephalu8  GQnther  {laevis). 

M,  nipponensia,  new  speciea* 

M.  Iaevi8  (Lowe). 

M,  hawaiiensia  Gilbertt 
Genus  Lioniini«  Gtinther  (fUioaudua), 

Subgenus  Nezumia  Jordan  (condylura), 

L.  lucifer  (Smith  and  Radcliffe).t 

L,  nigromaculatus  (Smith  and  Radcliife).t 

L,  atherodon  (Gilbert  and  CJramer).t 

L.  peter 8oM  (Alcock)  (=^Macmru8  hiapidus  Alcock). 

L,  occiderUalia  (Ck>ode  and  Bean).t 

Ir.  garmani  (Jordan  and  Gilbert).* 

L.  ctenomelaa  (Gilbert  and  Gramer).t 

L.  miaakiua  (Jordan  and  Gilbert).* 

L.  fnacronemua  (Smith  and  Radcllfre).t 

L,  atelgidolepia  (Gilbert)   (=M(icrurua  gracUlicauda  Garman).t 

L,  condylura  (Jordan  and  Gilbert).* 

36309**— Proc.N.M.vol.51— 16 ^10 


Digitized  by  VjOOQ IC 


146  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol,  61. 

L.  darus,  new  species.* 

L.  orhitalis  (Garman).t 

L.  loricatus  (Gannan).t 

L.  cuapidatus  (Garman).t 

L,  convergens  (Garman).t 

L.  latirostratus  (Garman).t 

L.  irichiurus  (Garman).t 

L.  ectenes  (Gilbert  and  Cramer). t 

L.  propinquus  (Gilbert  and  Cramer). t 

L.  holocentrua  (Gilbert  and  Cramer ).t 

L.  gibber  (Gilbert  and  Cramer ).t 

L.  jmdens  (Gilbert  and  Thompson).! 

L.  burragei  ( Gilbert ).t 

L.  obliquatus  (Gilbert). t 

L.  hebetatua  ( Gilbert ).t 

Ir.  bairdii  {Goode  and  Bean).t 

L,  nigromaculatus  (McCullocb). 

L.  aequalis  (Gtintber). 

L,  amiliophorus  (Vaillant). 

Ir.  sclerorhynchus  (Valenciennes). 

L.  hirundo  (Collett). 

Ir.  polylepis  (Alcoclc). 

L,  pumiliceps  (Alcocl£).t 

L.  ifwestigatorU  (Alcock). 

L,  brevirostris  (Alcocls). 

Ir.  semiquincunciatus  (Alcock). 

L,  spinosus,  new  species.* 

Ir.  proximm  (Smith  and  Radclifife).* 

Ir.  parvipes  (Smith  and  Radclifife ).t 

Ir.  cetonuropsis,  new  speciea* 

Subgenus  Lionurua, 
L.  filicauda  (Giinther). 
Ir.  Uolepis  ( Gilbert ).t 
L.  fragUia  (Garman).t 
L.  barbiger  (Garman).t 
L.  microlepia  (Giinther). 
Qenua  Mataeocephalus  Berg  (acipenserinua), 

M,  adustus  Smith  and  RadcllfiFe.t 

M.  tenuicauda   (Garman).t 

M.  acipenserinus  (Gilbert  and  Cramer ).t 

M.nigreacena  Smith  and  Radcllffe.t 

M, microatomus  (Regan). 
QenvLS  Trachonurua  Giinther  (vUloaua), 

T.vUloaua  (GClnther).* 

T.aulcatua  (Goode  and  Bean).t 

T.  aentipellis  Gilbert  and  Cramer.t 

T.  aaperrimua  (Vaillant). 
Gtenus  Cetormrua  Gttnther  (craaaicepa) , 

Ccraaaicepa  (Gttnther). 

Cglobicepa  ( Vaillant). t 

C.micropa  Vaillant 

C.robuatua,  new  species.* 
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Atelbobbachinak,  Dew  subfamily. 

Genus  Ateleobrachium  Gilbert  and  Burke  (pterotum).^ 
A.pterotum  Gilbert  and  Burke.t 

LIST  OF  DOUBTFUL  FORMS. 
L  Genus  uncertain. 

Macrourus  serratus  Lowe. 

Macrurus  macrolepidotu9  Kaup. 

*'Optonuru9**  denticulatus  (Richardson). 

Macrurus  lahiatus  Koehler. 

Macrurus  oaudani  Koehler. 

Macrurus  zaniophorus  Yalllant 

Macrurus  violaceus  Yalllant 

Macrurus  microps  Yalllant 

Most  of  these  species  are  probably  referable  to  lAonurus. 
2.  Larval  forms. 

The  larval  forms  of  certain  Mediterranean  Macrouroid  fishes  have  been 
described  by  Italian  ichthyologists  under  the  name  Krohnins.*  These 
larval  forms  have  been  referred  to  other  genera,  but  the  identifica- 
tion must  be  regarded  at  present  as  very  doubtfuL  Thus  the  type- 
species  of  KrohtUus,  K.  fUamentosus,  has  been  placed  in  the  synonomy 
of  Coelorhynchus  coelorhpnchus. 
8.  Fossil  forms. 

Fossil  otoliths'  have  been  named  as  species  of  Macrurus  and  Hymeno- 
cephalus,  but  the  references  must  be  regarded  as  extremely  doubtful. 

METHODS  OF  MEASUREMENTS  AND  COUNTS. 

In  the  following  descriptions  the  proportions  in  each  species  are 
given  as  obtained  by  measurement  on  the  specimem ;  for  example,  the 
orbit  is  measured  over  the  lateral  curve  of  the  head.  In  the  tables  the 
measurements  are  expressed  in  hundredths  of  the  length  from  the 
tip  of  the  snout  to  the  center  of  the  anus.  The  tail  is  so  frequently 
injured,  vrith  or  without  the  regenerated  pseudocaudal,  that  the  total 
length  can  not  be  used  satisfactorily.  These  measurements  were 
made  with  dividers  and  a  proportional  scale,  and  are  valuable  in 
discriminating  between  closely  allied  species. 

The  measurements  were  made  and  recorded  as  follows:  The  total 
length  in  millimeters  (the  fact  mentioned  in  a  footnote  when 
a  pseudocaudal  is  developed,  and  followed  by  a  -f  mark  when  the 
tail  is  broken) ;  length  of  head  from  tip  of  snout  to  end  of  membrane 
behind  upper  angle  of  opercle;  greatest  length  of  orbit,  whether 
the  longest  diameter  is  horizontal  or  oblique;  the  least  width  of  the 
interorbital ;  the  least  width  of  the  entire  bony  suborbital  region ;  the 
distance  between  the  posterior  margin  of  the  orbit  and  the  angle  of  the 

1  Possibly  a  larval  fonn  (see  Murray  and  HJort,  Depths  of  the  Ocean,  1912,  p.  74S, 
tig,  637). 

'Cocco,  Lettera  al  Slg.  Angosto  Krohn,  Pescl  del  Mare  de  Messina,  toI.  1,  1884. 

Emery.  Note  ittlologiche :  Attl  della  Soc.  Ital.  dl  Scl.  nat.  Mllano,  1878 ;  Contrlbuzlonl 
aU*  Ittiologia,  n.  Hltihea  a.  d.  ZooL  Stat,  in  Neapel,  1879,  vol.  4,  p.  688 ;  Contrlb.,  vol.  9, 
Mltthell.  3,  1883,  p.  417  to  418. 

*  Schubert,  Jahrb.  geol.  Belcbs.,  vol.  66,  p.  616. 

Koken,  Z.  geoL  Ges.,  vol.  48,  p.  77  (and  other  papers). 
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preopercular  margin ;  the  preocular  length  of  the  snout ;  the  greatest 
width  of  the  snout  opposite  the  anterior  orbital  margins;  the  length 
of  maxillary  from  tip  of  premaxillary ;  the  length  of  the  free  por- 
tion of  the  barbel ;  the  greatest  depth  of  the  body,  usually  from  the 
origin  of  the  first  dorsal  to  the  midline  of  the  abdomen ;  the  width 
of  the  body  over  the  bases  of  the  pectoral  fins;  the  distance  between 
the  center  of  the  anus  and  the  origin  of  the  anal;  the  distance 
between  the  center  of  the  anus  and  the  base  of  the  outer  ventral  ray ; 
the  distance  from  the  base  of  the  outer  ventral  ray  to  the  isthmus, 
at  the  anterior  end  of  the  scaly  area ;  and  the  length  of  the  pectoral 
from  the  base  of  the  second  ray. 

The  number  of  scales  is  counted  in  a  series  from  the  origin  of 
the  second  dorsal  to  the  lateral  line,  including  the  small  series  along 
the  base  of  the  fin,  and  also  in  a  series  from  the  lateral  line  to  the 
origin  of  the  anal,  the  lateral  line  scale  being  excluded  in  each  case. 
Both  the  rudimentary  and  the  developed  spine  of  the  first  dorsal  are 
described,  but  in  the  tables  only  the  soft  rays  are  enumerated,  in- 
cluding the  last  ones,  which  are  always  short  and  unbranched;  the 
uppermost  pectoral  ray,  which  is  counted,  is  short,  imbranched,  and 
inarticulate — stiff  and  sharp  in  the  Coryphaenoidinae,  but  flexible 
in  the  Bathygadinae ;  all  the  serrations  of  the  dorsal  spine  are 
counted,  including  the  rudimentary  ones.  The  gill-rakers  are 
counted  on  the  lower  limb  of  the  outer  arch,  unless  otherwise  indi- 
cated; when  one  is  at  the  angle  of  the  arch,  it  is  counted  among 
those  on  the  lower  limb. 

When  two  counts  are  given  of  the  rays  of  the  paired  fins,  the  first 
one  was  made  on  the  left  side. 

SYSTEMATIC  DESCRIPTIONS. 
Genus  BATHT6ADUS  Giinther. 

Bathygadiu  GOnthkb,  Challenger  Reports,  vol.  22,  Deep-Sea  Fishes,  1887, 

p.  154  (cottoide9). 
Melanobranchu8  Regan,  Ann.  Mag.  Nat  Hist.,  ser.  7,  vol.  11,  1903,  p.  450 

( melanobranchus ) . 
Regania  Jordan,  Bull.  U.  S.  Fish  Comm.,  1902  (1904),  p.  604  (nipporUoa). 

Excluding  the  anomalous  Trachyrhynchua^  we  are  unable  to  sepa- 
rate more  than  two  genera  of  the  Bathygadinae:  Bathygadvs^  which 
has  the  teeth  comparatively  coarse,  and  the  barbel  absent  or  rudi- 
mentary,^ and  Gadorrvusj  which  has  the  teeth  very  minute,  and  the 
barbel  very  long.  We  do  not  accept  the  genus  Melanohranchua^  which 
was  described  as  differing  from  Bathygadus  in  the  presence  of  four 
gills,  and  a  slit  behind  the  last  arch.  Mr.  C.  Tate  Regan,  of  the  Briti^ 
Museum,  having  kindly  examined  the  type  of  B,  cottaides^  writes  us 
that  it  agrees  with  B.  melanohranchus  in  the  character  of  the  gills, 
contrary  to  Giinther's  description,  in  which  it  is  stated  that  B.  cot- 

^  In  B.  melanopterus,  maorops,  auloatus,  and  fforretti. 

Digitized  by  VjOOQIC 


KO.  2149.  JAPANESE  MACROUROID  FISHES—OILBERT  AND  HUBBS,   149 


toides  has  but  ^  gills,  with  no  slit  behind  the  last  arch.  We  also 
fail  to  recognize  Regania,  as  the  firmness  of  the  head  varies  widely 
among  the  species  of  both  Bathygadtts  and  Oadorrvus. 

A  reexamination  of  the  coracoid  foramen  in  a  number  of  species 
of  Bathygadus  and  Oadorrvus  indicates  that  its  position  is  not  of 
generic  value  in  this  group,  since  it  is  apparently  variable  in  groups 
of  evidently  related  species.  The  foramen  is  within  the  hypercora- 
coid  in  Gadomus  melanopterus^  but  between  the  hypercoracoid  and 
the  hypocoracoid  in  our  specimens  of  G.  mtdtifilis  and  G.  colletti. 
Moreover,  the  foramen  lies  between  the  two  bones  in  B.  macrops  and 
B.  garretti^  but  perforates  the  hypercoracoid  in  B.  sulcatus  and  B. 
filamentasw.  These  four  species  closely  resemble  one  another,  and 
are  probably  closely  related.  Finally,  an  intermediate  condition  is 
evident  in  B.  arUrodes^  in  which  species  the  walls  of  the  foramen 
lie  almost  entirely  within  the  hypercoracoid,  but  remain  in  con- 
tact with  the  suture.  The  position  of  the  coracoid  foramen  has 
been  used  as  a  generic  character  by  Regan,^  Jordan,*  Gilbert,'  and 
Radcliffe.* 

Branchiostegals  7;  first  pectoral  ray  flexible,  unbranched,  and  in- 
articulate; no  scaleless  pits,  grooves,  nor  ventral  striae  present  in  any 
species.  A  very  peculiar  type  of  squamation  is  found  in  the  species 
of  Bathygadus.  The  large  sensory  canal  just  anterior  to  the  origin 
of  the  lateral  line  is  covered  by  a  group  of  large  imbricating  scales, 
several  times  the  ordinary  size,  marked  with  radii  and  concentric 
striae,  and  overlapping  normal  scales  posteriorly.  These  large  scales 
are  completely  covered  by  normal  scales.  The  same  type  of  squama- 
tion is  developed  in  BymenoeephdluSj  in  which  the  sensory  canals  are 
also  enlarged.  In  both  the  Bathygadinae  and  the  Coryphaenoidinae, 
then,  these  scales  are  best  developed  in  genera  in  which  the  sensory 
canals  are  excessively  developed. 

L  BATHYGADUS  ANTRODBS  (Jordui  and  GUb«rt). 
Melofwhranchua  antrodes  Jordaiv  and  Gilbebt,  Bull.  U.  S.  Fish.  Gomm., 
1902  (1904),  p.  e06,  pi.  4,  fig.  1. 

Sixteen  specimens,  from  104  to  483  mm.  in  total  length,  37  to  163 
mm.  to  anus,  were  dredged  off  the  east  coast  of  central  Hondo. 


Albatroit 
station. 

OeoerallooaUty. 

Depth  of 
fotnomB. 

Number 
ofeped- 
mens. 

4900 

OflShloMiaaki 

587 
649 
440 
000 
645-712 
606 
662 
624 
622 

6 
2 

4»71 

do 

4972 

do 

4973 

do 

4975 

do 

8060 

Off  OmiSakl 

5063 

do 

5068 

do 

5066 

Bftff AT&1  Rav  

^Aim.  Mag.  Nat  mat.,  aer.  7,  vol.  11,  1903,  p.  459. 
'Bull.  U.  S.  Fiah.  Comm.,  1902  (1004),  p.  602. 
>  Idem.,  1003  (1905),  pt.  2,  pp.  650  to  661. 
«Proc.  U.  8.  Nat.  Mas.,  vol.  48,  1013,  p.  lOS. 
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This  excellent  material  makes  it  possible  to  give  a  nmnber  of 
additions  and  corrections  to  the  original  description. 

The  premaxillary  band  of  teeth  is  of  nearly  uniform  width,  nar- 
rowing on  its  posterior  third.  A  modified  inner  portion  of  much 
smaller  teeth  is  constantly  present.  It  is  sharply  defined  from  the 
outer  portion,  being  separated  from  it  by  a  longitudinal  groove,  and 
is  widest  somewhat  behind  the  middle  of  the  maxillary,  narrowing 
in  both  directions,  and  extending  forward  to  the  anterior  third  of 
the  outer  band.  In  the  young,  about  130  mm.  long,  this  modified 
inner  portion  of  the  band  is  nearly  as  wide  as  the  outer  portion,  and 
is  separated  from  it  by  a  groove  more  distinct  than  that  of  the  adult. 
The  mandibular  band  is  very  narrow,  comparatively  little  curved  in 
cross  section,  and  consisting  of  about  3  or  4  irregular  rows  of  teeth 
similar  to  those  of  the  outer  premaxillary  band.  No  trace  of  a 
barbel  can  be  found  on  any  of  the  specimens.  The  pseudobranchial 
filaments  are  always  present,  and  are  located  at  the  edge  of  a  deep 
conic  pit. 

Inner  edge  of  shoulder  girdle  naked. 

Pyloric  caeca  in  five  specimens :  10, 15, 16, 16, 18. 

Anus  located  immediately  before  the  anal  fin. 

The  slender  fin  filaments  were  evidently  broken  in  the  type  of  the 
species,  none  of  the  fins  being  described  as  longer  than  the  head.  In 
our  specimens  the  dorsal,  pectoral,  and  ventral  filamentary  rays, 
when  entire,  are  all  longer  than  the  head.  In  a  paratype  of  B. 
howersi^^  from  the  Hawaiian  Islands,  the  pectoral  filamentary  ray 
appears  entire,  and  is  much  shorter  than  the  head.  Further  compari- 
son with  B.  bowersi  is  made  in  the  table  of  measurements. 
Table  of  measurements  in  hundredths  of  length  to  anus. 


XZMroM  station 

Totallength,  mm 

Length  to  ttntu,  mm 

Length,  head 

Length,  orbit 

width,  Interorbital 

Width,  suborbital 

Orbit  to  preopeide 

Length,  snout 

Length.  maziHary 

Depth,  Dody 

width,  body 

Anus  to  ventral 

Ventral  to  isthmus 

Height,    second    dorsal 

spine 

Length,  dorsal  base 

nei^t ,  second  dorsal 

He^t,anal 

Length,  first  P.  ray 

Length,  second  P.  rev 

Length,  outer  ventral  rey 
Length,  second  ventralray 
Soft  revs,  first  dorsal. . . 

Ventre!  reys , 

Peotorelreys 

Oill-rakers,  lower  limb.. 
Length,  giu-rakers 


4M9 
«426 
IftS 

56 

11 

17.6 

10 

26.6 

17 

80 

45 

23 


4971 

483 

154 
56.5 
U 
18 
10.5 
25.5 
16.5 
8L5 
40 
20.5 


17 
..... 


9 
0 
15 

4+21 
7.5 


5082 


15.5 
14+ 


11 

58.5 


7 
9 
14 
5+21 
6 


127 
55.5 
13 
20 
9.5 
27 
17 
32 
47 
23 
42 


60 
16 


^5 
353+ 
126 

56.5 

12.5 

20 

12 

20 

17 

82.5 

48 

21 


10.5 

68 

72 


8 
9 
16 
5+21 
7 


18 
16 


12 

58 

65+ 

22 

8 

0 

16 

6+28 

8 


335 
106 
60 
14 
21 
12 
20 
18 
35 
40 
24 


5080 
825+ 
107 

58 

18 

21 

11 

28.5 

17.5 

84 

48 

28 


70 
17 


8 
65 
65+ 
20 

8 

0 

14 

6+24 

8.5 


^960 
835+ 
109 

59 

12.5 

21 

11 

27.5 

18 

88 

44 

24 


66 
17 


110.5 


57+ 
17 

8 

9 

14 

6+22 

8.5 


16 
18 
7.6 
10.5 


8 
9 
14 

6+21 
8 


207+ 
96 
60 
18 
28 
12 
27.6 
17.6 
82 
49 
28 


16 


10 

'si* 


8 
9 
14 
6+20 
8 


H151 
265 

86 

62.5 

14 

24.6 
0 

82 

18 

86 

45 

21 

40 
306 


20 


12.5 

32 

82 


1  Gilbert,  Bull.  U.  8.  Fish  Comm.,  1908  (1905),  pt.  2,  p.  669.  fl£.  257. 
«  Paratype  of  B.  howersi, 
•A  peeodocaodal  developed. 
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2.  BATHTGADUS  GAREBTTI.  mw  ^ecWs. 

Plate  8,  fig.  1. 

Bathygadus  garretti  differs  from  the  type  description  of  the 
related  species,  B.  nipponicus^^  in  the  presence  of  a  small  barbel;  in 
the  more  numerous  gill-rakers,  18  or  19  instead  of  16,  on  the  lower 
limb  of  the  outer  arch ;  in  the  narrower  interorbital,  4  instead  of  3.43 
in  head;  in  the  smaller  orbit,  4.7  instead  of  4.2;  in  the  whitish  color 
of  the  second  dorsal  fin  anteriorly;  in  the  fewer  dorsal  rays,  II, 
9  instead  of  II,  10;  and  in  the  more  numerous  ventral  rays,  10  or  11 
instead  of  9.  It  differs  widely  from  the  remaining  species  of 
Bathygadus  with  comparatively  firm  heads,  from  B.  macrops^^  in 
the  much  smaller  eye,  coarser  teeth,  and  darker  color;  from  B.  flar 
mentosfosf  in  the  much  larger  eye,  narrower  interorbital,  firmer  head, 
absence  of  long  fin  filaments,  lighter  color,  and  the  presence  of  a 
barbel;  and  from  B.  aylcatvs^  (which  it  closely  resembles)  in  the 
wider  interorbital,  lighter  color,  and  lower  curve  in  the  lateral  line. 

Type-specimen.— Cat.  No.  76863,  U.S.N.M.;  length  513  mm.,  176 
mm.  to  anus;  from  Albatross  station  5059,  at  a  depth  of  197-297 
fathom,  in  Suruga  Gulf. 

Dorsal,  H,  9;  ventral,  10;  pectoral,  17. 

Dorsal  and  ventral  contours  about  equally  curved;  snout,  near 
axis  of  body,  angulated  at  the  upper  end  of  the  premaxillary  spine; 
head  and  trunk  with  sub  vertical  sides;  the  width  of  the  body  over 
the  pectoral  bases  about  equal  to  the  postorbital  length  of  the  head, 
and  about  three-fourths  the  vertical  depth  of  the  body ;  width  of  the 
tail  twice  the  length  of  the  head  behind  tip  of  snout,  2^  in  the  depth 
at  that  vertical. 

Head  comparatively  firm,  about  as  in  Gadorrvus  multifllisj  its 
length  4.9  in  the  total  length  (the  tail  entire).  Orbit  4.7  in  head, 
1.2  in  the  bony  interorbital  width,  which  is  contained  4  times  in  the 
head;  length  of  snout  3.5;  least  width  of  suborbital  1.9  in  orbit; 
the  thin  suborbital  ridge  little  oblique,  and  not  prominent.  Opercle 
with  two  weak,  divergent  ridges,  the  upper  one  ending  in  a  weak 
flat  spine;  margin  of  interopercle  produced  backward  at  its  upper 
angle  in  the  form  of  a  rounded  lobe,  visible  behind  the  margin  of 
the  preopercle,  which  forms  a  semicircular  curve.  Mouth  terminal, 
little  oblique;  maxillary  1.9  in  head,  extending  past  vertical  from 

1  Jordan  and  Gilbert,  Bnll.  U.  8.  Fish  Comm.,  1902  (1904),  p.  605,  figure. 

s  Qoo6e  and  Bean,  Proc  U.  8.  Nat  Muji.,  toI.  8,  1886,  p.  598 ;  GOnther,  Challenger  Re- 
ports, YoL  22,  Deep-Sea  FlBhea,  1887,  p.  156;  Goode  and  Bean,  Oceanic  Ichthyology, 
1895,  p.  428 ;  Jordan  and  Erermann,  Fishea  of  North  and  Middle  America,  toL  8,  1898, 
p.  2566. 

s  Smith  and  Raddiffe,  Proc  U.  8.  Nat  Mns.,  vol.  43,  1912,  p.  107. 

« Idem.,  p.  108. 
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posterior  margin  of  orbit;  premaxillary  teeth  in  a  band  consisting 
of  an  outer  portion  with  moderate  teeth,  not  closely  set,  including 
the  entire  band  anteriorly,  but  narrowing  posteriorly;  and  an  inner 
portion  of  specialized  teeth,  much  finer  and  more  closely  set  than 
those  of  the  outer  portion,  and  including  the  entire  band  posteriorly, 
but  disappearing  at  the  end  of  the  anterior  third  of  the  band;  the 
two  portions  separated  by  a  groove,  which  is  less  distinct  than  that 
found  in  B.  antrodes;  the  change  in  size  of  the  teeth  of  the  two  por- 
tions also  less  abrupt  than  in  B.  antrodes^  an  intermediate  portion 
being  indicated,  but  poorly  defined;  mandibular  band  much  nar- 
rower, with  a  small  symphyseal  knob;  barbel  minute  and  slender; 
branchiostegals  7 ;  gill-openings  extending  forward  to  below  pupil ; 
19  smooth  gill-rakers  on  the  lower  limb  of  the  outer  arch,  the  longest 
half  the  interorbital  width;  pseudobranchiae  rudimentary,  covered 
with  skin,  located  at  the  edge  of  a  deep  conic  pit.  Coracoid  fora- 
men on  the  suture  between  the  hypercoracoid  and  the  hypocoracoid.* 
Fifty  pyloric  caeca  (in  the  paratype),  the  longest  2.3  in  head. 

Lateral  line  extending  nearly  parallel  to  the  dorsal  outline  of  the 
body  for  a  distance  greater  than  the  postorbital  length  of  the  head, 
thence  obliquely  downward  to  a  point  behind  the  origin  of  the  anal, 
and  then  straight  along  the  tail,  below  the  middle  of  its  depth. 

First  dorsal  spine  rudimentary,  its  distance  from  the  end  of  the 
occipital  spine  2.4  in  the  distance  from  the  end  of  the  occipital  spine 
to  the  tip  of  the  snout  (2.6  times  in  the  paratype ;  2.25  timesin  the  type 
of  B.  nippondcus) ;  the  second  spine  slender,  round,  and  smooth,  with 
a  short  slender  filament,  its  length  2.4  in  head ;  interdorsal  space  very 
short;  second  dorsal  much  better  developed  than  the  anal,  high 
throughout  its  extent;  origin  of  anal  under  twelfth  ray  of  second 
dorsal,  its  distance  from  anus  2  in  orbit  (2.5  in  paratype) ;  ventral 
rays  broken,  the  outer  one  weak,  probably  not  reaching  past  anus 
when  entire ;  pectoral  without  a  filament,  its  length  1.7  in  head  (1.6  in 
paratype),  the  first  ray  short,  flexible,  unbranched  and  inarticulate, 
the  second  ray  also  unbranched.  Ventral  inserted  slightly  more  an- 
teriorly than  the  base  of  the  pectoral  or  the  origin  of  the  dorsal. 

Color  in  alcohol  light  gra3dsh-brown,  the  breast  and  belly  not 
darker;  branchiostegal  membranes  light,  becoming  dusky  opposite 
the  opercle;  buccal,  branchial,  and  peritoneal  cavities  blackish,  ex- 
cept for  a  narrow  whitish  margin  on  the  inner  side  of  the  branchios- 
tegal membrane.  First  dorsal,  pectorals  and  ventrals  dusky ;  pecto- 
rals and  ventrals  slightly  overlaid  with  a  bluish-gray  color;  second 
dorsal  and  anal  whitish  anteriorly,  shading  into  bluish-black  pos- 
teriorly. 

^  Hypercoracoid  said  to  be  perforate  In  B.  nipponicua. 
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The  firmer  texture  and  lighter  color  of  this  species  is  correlated 
with  the  fact  that  it  occurs  in  wanner,  shallower  water  than  B. 
antrodes. 

One  paratype  from  the  type  station.  Only  the  two  specimens 
known ;  they  agree  in  all  essential  respects,  but  differ  in  a  few  pro- 
portions, as  indicated  in  the  following  table : 

Table  of  measurementa  in  htrndredtha  of  length  to  anu9. 


Type. 


Paatype. 


illftafroif  station 

Total  Ung(k,  mm 

Len^toanut.mm 

Len^timMMl.. 

Lenrth,  orbtt 

WMih,lnt6iort>ital 

Width,  soborbital 

Orbit  to  preoperde 

Lentth,80otn 

Length,  manHtory 

Length,  barbel 

Depth,  body 

Aims  to  anal 

Anus  to  yential 

Ventral  to  isthmus 

Height,  second  dorsal  spine 

Length,  first  dorsal  base 

Hei^t,  second  dorsal 

TTaight,  anal , 

Length,  first  pectoral  ray 

Length,  second  pectoral  ray 

Length,  third  pectoral  ray 

Length,  outer  Tentral  ray , 

Length,  second  ventral  ray , 

Scales,  above  faiteral  line 

Soft  ravs,  first  dorsal 

Ventrslrays , 

Pectoral  rays , 

GUl-rakeis.  lower  limb,  first  arch. 
Length,  giu-rakefa 


SOW 
618 
178 
fiO.7 
13.5 
15.5 

7 

20.5 
17 
S2 

1 
40.5 

7 

41.5 
33 

17 
16 


9.5 
84 

87 

f 


5050 

•487 

U53 

57 

13 

14.5 

7.5 
36.5 
15.5 
20 

1 
38.5 

5 
43 
33.5 
25 
16.5 
16 
11 

10.5 
86 


7 
9 
10 
17 
4+19 
7 


8L5+ 
22.3 
7 
9 
10-11 
18 
5+18 
7.5 


>  A  small  pseodocaodal  developed. 

This  species  is  named  for  the  late  Lieut.  Ccnnmander  L.  M.  Garrett, 
XJ.  S.  N.,  who  was  in  command  of  the  Albatross  during  the  expedition 
in  the  Northwest  Pacific  and  contributed  largely  to  the  success  of  that 
exi)edition.  He  was  lost  overboard  during  a  storm  on  the  return 
voyage  from  Japan. 

S.  GADOMUS, 


One  specimen,  106  mm.  long  (tip  of  tail  broken),  from  Albatross 
station  4973,  in  600  fathoms,  off  the  east  coast  of  Hondo. 

This  species  is  readily  separable  from  G.  collettL  The  head  is 
wider,  and  the  sensory  canals  larger,  the  structure  of  the  head  ap- 
proaching the  type  found  in  Bathygadus  cottoides^  B.  antrodes^  B. 
bowersi^  and  related  species;  interorbital  wider,  as  wide  as  the  eye 
(about  two-thirds  the  eye  in  O.  colletH) ;  color  darker,  the  branchial 
cavity  without  the  diagnostic  light  margin  on  the  branchiostegal 
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membranes;  the  anus  less  remote  from  the  origin  of  the  anal.  Cor- 
related with  these  differences  is  the  difference  in  bathymetric  dis- 
tribution of  the  two  species,  as  this  form  inhabits  much  deeper  water 
than  G.  coUetti. 

The  single  young  specimen  obtained  differs  from  our  larger  Philip- 
pine specimens  of  B.  multifilis^  chiefly  in  the  longer  gill-rakers, 
which  are  nearly  as  long  as  the  interorbital  width;  and  in  having 
fewer  pyloric  caeca,  16  instead  of  35  to  52. 

First  dorsal,  II,  9;  ventral,  8;  pectoral,  16;  gill-rakers  6-|-27,  in- 
cluding the  most  anterior  gill-raker  (which  is  tubercular). 

Measurements  in  hundredths  of  length  to  anus  (35  mm.) :  Length 
of  head,  62;  length  of  orbit,  16;  least  width  of  interorbital,  14;  least 
width  of  suborbital,  8 ;  distance  between  orbit  and  preopercle,  28 ; 
length  of  snout,  19;  distance  from  center  of  anus  to  base  of  outer 
ventral  ray,  38 ;  distance  from  base  of  outer  ventral  ray  to  isthmus, 
27;  length  of  first  dorsal  base,  19;  length  of  second  pectoral  ray,  107 
(the  second  dorsal  spine  and  outer  ventral  ray  also  thickened,  and 
evidently  produced,  but  broken  in  the  specimen  at  hand) ;  length  of 
longest  gill-rakers,  13. 

4.  GADOMUS  COLLETTI  Jordan  Mid  Gnbwt. 

Oadomua   colletti  Jobdan   and   Gilbert,   BulL   U.   S.   Fish   Ck>mm.,   1902 
(1904).  p.  603,  text  fig. 


AJbatroit 
station. 

OeneiallocaUty. 

Depth  In 
fathoms. 

Number 
of  speci- 
mens. 

Length, 
mm. 

5002 

SurugaOuIL 

250 

2U-235 

283 

1 
1 
2 

ao2 

100 

5005 

5067 

do 

In  our  specimens  the  coracoid  foramen  is  in  the  suture  between  the 
hypercoracoid  and  the  hypocoracoid,  contrary  to  the  original  de- 
scripticm,  in  which  the  hypercoracoid  is  said  to  be  perforate.  The 
lateral  line  is  angulated  anteriorly  as  in  the  other  species  of  the  genus, 
not  "  rising  anteriorly  by  a  gently  concave  curve."  On  the  tail,  the 
lateral  line  is  below  the  median  line  of  the  body,  abruptly  rising  an- 
teriorly above  the  anus,  in  the  direction  of  the  end  of  the  first  dorsal, 
for  a  distance  equal  to  the  length  of  the  snout,  thence  forward  to  the 
nape,  along  a  line  which  is  slightly  curved  downward. 

1  BathygaduB  multitllia  Gflnther,  Chattenger  Reports,  vol.  22,  Deep-Sea  Fishes,  1887. 
p.  155,  pi.  42,  fig.  B. 
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Further  differences  between  our  specimens  and  the  type,  and  be- 
tween specimens  of  different  size,  are  tabulated  below. 


Totallength^mm 

Depth  of  body  in  total  length 

Length  of  head  in  total  length 

Snout  in  head 

Vertical  width  of  the  suborbital  below  middle  of 

orbit 

Interarbital  width. 

ICaziDary 

Barbel  (fraction  of  head) 

Dorsal  spine  in  total  length 

Filamentous  pectoral  ray 

Outer  ventral  ray 

Glll-rakers 

Pectoral  rays 

Dorsal  soft  rays 

Ventral  nys 


Type. 


832 
7.33 
5.4 
8.57 

5.6 
6 
2 

0.M 
8.66 
8 

6.5 
4  or  5+19 
21 
10 
9 


Station 
5062. 


802 
6.5 
5.3 
3.8 

6.7 
5.9 
1.9 
0.8 


8 

5.8 
5+22 
20 
10 

8 


Station 
5065. 


190 
6.5 
5.4 
3.9 

7.4 
5.6 
1.9 
0.9 
4.75 
4 

5.3 
6+21 

18 

10 
8 


Ninety-five  pyloric  caeca  were  counted  in  the  specimen  190  mm. 
long. 

First  dorsal,  pectoral,  and  ventral  fins  dark,  overlaid  with  bluish- 
gray  pigment ;  the  pectoral  and  ventral  with  elongate  dark  spots. 

In  the  young  specimens,  68  and  76  mm.  long,  the  snout  is  blunter 
than  in  the  adult;  the  first  dorsal  spine  better  developed,  sharp 
instead  of  concealed;  the  pectoral  and  dorsal  filamentous  rays  shorter, 
and  the  outer  ventral  ray  longer.  These  differences  are  indicated  in 
the  table  of  proportional  measurements.  The  pseudobranchial  fila- 
ments are  conspicuous  in  the  young,  small  in  the  specimen  190  mm. 
long,  and  absent  in  the  specimen  302  mm.  long,  and  in  the  type,  332 
mm.  long. 

Table  of  measurements  in  hundredths  of  length  to  anus. 


AXbatTOss  station , 

Total  lenffth,  mm 

Length  to  anus^  mm 

Length,  head 

Length,  orbit 

Width,  interorbital 

Width,  suborbital 

Orbit  to  preopercle 

Length,  snout 

Length,  maxillary 

length,  barbel 

Depth,  Dody 

Width. body 

Anus  to  anal 

Anus  to  ventral 

Ventral  to  Isthmus 

Height,  second  dorsal  spine. 

Height,  third  dorsal  ray 

Length,  first  dorsal  base 

Height,  second  dorsal 

Height,  anal 

Length ,  first  pectoral  my . . . 
Length,  second  pectoral'ray 
Length,  third  pectoral  ray.. 
Length,  outer  ventral  ray... 
Length,  second  ventral  ray. 

Scales,  above  lateral  line 

Soft  rays,  first  dorsal 

Ventral  rays 

Pectoral  rays 

Gill-rakers 

Length,  glll-ralrers 


50e2 

5065 

5067 

ao2 

190 

68 

99.5 

60 

22.5 

66 

60 

61 

14.3 

17 

22 

9 

10.5 

13 

7 

6 
26 
16 

25 

15 

14 

29.6 

32 

87 

47 

56 

57 

45 

48.5 

27 

11.5 

26.5 

11.7 

10 

38 

37 

36 

37 

39 
71 

91 

41 

31 

36 
19 

18 

20 

20 

23 

21 

8 

11 
11 
84 

10 

100 

43 

33 

36 
55 

41 

72 

3L6 

36 

33 

9 

9 
10 

10 

10 

8 

8 

8 

20 

18 

6+21 

8 

5+22 

5.5 
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SQUAL06ADUS,  new  genus. 

This  remarkable  genus  is  an  ally  of  Macrouroides  Smith  and  Rad- 
cliflfe/  and  together  with  it  forms  the  subfamily  Macrouroidinae 
(=Macrouroididae  Smith  and  Radcliffe),  a  group  which  resembles 
the  Bathygadinae  closely  in  the  following  characters:  The  free  gill 
arches,  the  first  not  being  united  to  the  wall  of  the  pharyngeal  cavity 
by  a  membrane;  the  slender,  numerous  gill-rakers;  the  pseudobran- 
chial  filaments,  located  beside  a  conic  pit;  the  forward  and  ventral 
extension  of  the  gill  openings;  the  dorsal  better  developed  than  the 
anal;  the  second  dorsal  ray  not  a  modified  spine;  and  the  seven 
branchiostegal  rays  correlated  with  the  position  of  the  anus  immedi- 
ately before  the  anal  fin.  The  Macrouroidinae  resemble  the  C!ory- 
phaenoidinae  and  differ  from  the  Bathygadinae  in  the  rough  scales 
and  the  spinous  uppermost  pectoral  ray.  The  many  peculiar  charac- 
ters of  the  Macrouroidinae  are  listed  in  the  Key  to  the  Subfamilies 
and  Genera. 

Squ(dogadu8  differs  from  Macrouroides  in  the  presence  of  ventral 
fins;  in  the  wide  pectorals,  with  25  rays;  in  the  long  gill-rakers;  in 
the  presence  of  pseudobranchial  filaments ;  and  in  the  more  posterior 
mouth,  which  is  wholly  behind  the  eye. 

Generic  description. — Head  extremely  massive,  ellipsoidal,  and 
covered  with  a  lax  skin,  and  everywhere  rounded  in  outline,  without 
any  prominent  ridges;  trunk  short,  strongly  compressed;  a  single 
long  dorsal  of  low  rays,  confluent  around  the  leptocercal  tail  with 
the  still  lower  anal;  ventrals  small,  with  only  five  rays,  inserted  in 
advance  of  pectorals;  eye  very  small;  mouth  inferior,  wholly  behind 
orbit;  teeth  small,  in  bands,  on  jaws  only;  four  gills  on  short  arches, 
the  first  free,  without  a  fold  of  membrane,  a  slit  behind  the  last  gill ; 
gill-rakers  Icmg  and  slender;  short  pseudobranchiae;  gill  membranes 
free  from  the  isthmus,  united  anteriorly;  seven  branchiostegals; 
anus  immediately  before  anal  fin;  lateral  line  with  scattered  pores; 
scales  small,  covered  with  spinules,  and  very  irregular  on  head. 

{Squcdus^  a  shark;  Gadus^  the  cod.) 

Type  of  the  genus. — Squalogadus  modificatuSy  new  species. 

5.  SQUALOGADUS  MODIFICATUS,  new  ipmIm. 
Plate  8,  fig.  2. 

Type-specimen. — 327  mm.  in  total  length,  124  mm.  from  tip  of 
snout  to  anus;  from  Albatross  station  4956,  in  Bungo  Channel,  off 
Kyushu,  at  a  depth  of  720  fathoms;  Cat.  No.  76864,  U.S.N.M. 

Dorsal  contour  of  tnmk  and  tail  gently  descending  posteriorly, 
ventral  contour  straight  and  nearly  horizontal ;  body  strongly  com- 

1  Raddiffe,  Proc.  U.  8.  Nat  Mas.,  toI.  48,  1912,  p.  188. 
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pressed,  the  greatest  width  across  the  pectoral  bases  less  than  half 
the  depth  of  the  trunk,  the  greatest  width  directly  above  the  anus 
little  more  than  one-fourth  the  depth  at  the  vertical  through  that 
point;  tail  one-fifth  as  wide  as  deep  at  a  distance  behind  the  anus 
equal  to  half  length  of  head. 

Head  soft  and  greatly  enlarged;  the  sensory  canals  excessively 
developed ;  c(Mitours  of  the  head  evenly  curved  from  the  snout  to  the 
dorsal  fin,  and  from  the  snout  to  tiie  mouth;  snout  exceedingly 
massive,  rounded,  and  produced,  its  preocular  length  3.4,  its  preoral 
length  2.3 ;  tip  of  snout  slightly  below  horizontal  through  middle  of 
eye;  nostrils  nearly  round,  small,  the  anterior  about  two-thirds  the 
size  of  the  posterior,  the  diameter  of  nasal  fossa  1.5  in  eye,  the  inter- 
space between  nasal  fossa  and  eye  half  the  diameter  of  the  fossa; 
eye  nearly  round,  on  the  vertical  passing  through  the  anterior  third 
of  head,  the  distance  from  its  lower  margin  to  front  of  mouth  equal 
to  preocidar  length  of  snout;  eye  9.5  in  head,  6.25  in  the  highly  convex 
interorbital  space,  but  only  4  times  in  the  straight  distance  from  eye 
to  eye;  opercle  placed  high,  very  short,  its  length  4.5  in  postorbital 
length  of  head,  an  even  rounded  portion  of  the  interopercle  visible 
behind  the  margin  of  the  preopercle,  the  width  of  the  exposed  por- 
tion one-fourth  length  of  eye;  mouth  U-shaped,  wholly  inferior,  the 
front  of  premaxillaries  slightly  behind  posterior  margin  of  eye; 
maxillary  as  long  as  the  snout,  its  tip  acuminate;  teeth  equal,  all 
minute,  the  premaxillary  band  widest  at  the  end  of  its  anterior  third ; 
mandibular  band  much  narrower;  no  barbel;  seven  branchiostegal 
rays,  the  lower  flexible ;  gill  openings  not  extending  forward  to  tip 
of  maxillaries,  the  membranes  narrowly  joined  to  the  isthmus,  with 
a  moderate  free  fold ;  gill-rakers  6+22  on  the  first  arch,  0.4  as  long 
as  eye,  their  inner  edges  rough,  those  on  succeeding  arches  short  and 
compressed ;  gill  arches  short,  the  first  one  not  bound  down  by  a  fold 
of  membrane,  the  gill  slit  before  it  as  long  as  the  arch,  and  contained 
4.5  times  in  length  of  head ;  fourth  arch  much  shorter,  with  a  double 
series  of  filaments,  followed  by  a  slit  only  two-thirds  the  diameter  of 
the  small  eye;  eight  short  pseudobranchial  filaments,  near  a  conic 
pit,  which  is  smaller  than  the  similar  pit  found  in  Bathygadus; 
sensory  papillae  of  head  well  developed,  located  in  small,  oblong, 
scaleless  areas,  which  align  themselves  as  shown  in  the  figure. 

Scales  small,  in  about  12  series  from  origin  of  dorsal  fin  to  lateral 
line;  scales  of  body  poorly  imbricate,  arranged  in  definite  series,  and 
hispid  with  small  suberect  spinules  in  irregular  quincunx  order,  of 
variable  number,  7  to  17  on  several  scales  counted ;  scales  of  head  non- 
imbricate,  large,  without  definite  form  or  arrangement,  hispid  with 
nearly  erect  spinules,  which  are  in  more  or  less  definite  quincunx 
order,  much  shorter,  more  numerous,  and  more  crowded  than  those 
on  the  body.    Bami  of  mandibles  and  the  gular  and  branchiostegal 
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membranes  scaled;  a  small  naked  area  behind  pectoral,  none  on 
belly ;  inner  edge  of  shoulder  girdle  naked.  Lateral  line  high,  con- 
sisting of  widely  spaced  pores,  parallel  to  the  dorsal  base  (position 
on  tail  uncertain,  owing  to  loss  of  scales). 

Origin  of  the  single  low  dorsal  over  the  ventrals,  anterior  to  the 
pectoral  base  and  the  end  of  opercle ;  origin  of  anal  immediately  be- 
hind anus,  its  distance  from  base  of  ventrals  about  one-fourth  head; 
anal  rays  more  slender  and  probably  shorter  than  the  dorsal  rays; 
ventrals  greatly  reduced  in  size,  with  5  rays;  pectorals  with  25  rays, 
the  uppermost  unbranched,  inarticulate  and  stiff,  as  in  the  Cory- 
phaenoidinae. 

Color  in  alcohol  brown,  the  head  somewhat  lighter  than  the  body. 
Dorsal,  anal,  and  pectorals  blackish ;  ventrals  light  brown ;  nasal  fossa 
dark;  lips  and  lining  of  buccal  cavity  dusky  bluish;  branchial  cavity 
lined  with  bluish  black;  peritoneal  cavity  lined  with  black. 

A  single  small  paratype,  124  mm.  long,  40  mm.  to  anus,  was  dredged 
with  the  type.  Scales  with  fewer  spinules  than  in  the  larger  type, 
those  of  the  body  with  but  one,  as  in  the  small  type  of  Macrouroides 
inflaticeps.  Pseudobranchial  fQaments  relatively  larger  than  in  the 
type.    Ventral  rays,  5 ;  pectoral  rays,  25. 

p:'al)ls  of  mea9urements  in  hundredths  of  length  to  anus. 


Total  length,  mm 

LcJigih  to  anu8,mm 

Length,  head 

Length,  eve 

Width,  interorbita! 

Orbit  to  preopercle 

Preocular  length,  snout 

Preoral  lenpth.  snout 

Lcn^h,  maxillary 

Drpth,  body 

Width,  body 

Anus  to  ventral 

Ventral  to  isthmus 

Length,  second  ventnvl  ray.. 


Typ«. 


827 
124 

89 

10 

40 

53 

27 

88.6 

27 

63 

88 

21 

11.6 


Paimtype. 


124 
40 
00 
12 


80 
'12 


Genoa  NEMATONURUS  Giinther.* 

Nematonurus  GOntheb,  Challenger  Reports,  vol.  22,  Deep-Sea  Fishes,  1887, 

p.  124  (armatus) ;  (as  a  subgenus  of  Macrurus). 
Moseleya  Goode  and  Bean,  Oceanic  Ichthyology,  1895,  p.  417. — Jordan  and 

EvEBMANN,  Fishes  of  North  and  Middle  America,  vol.  8,  1898,  p.  2570 

ilongifllis), 
AlhatrosHa  Jobdan  and  Bvebmann,  Fishes  of  North  and  Middle  America, 

vol.  3,  1898,  p.  2573  (pectoralis). 
Bogoalovius  Jobdan  and  Evebmann,  Fishes  of  North  and  Middle  America, 

vol.  8,  1898,  p.  2574. — Gilbebt  and  Cbameb,  Bull.  U.  S.  Fish  Comm., 

1910  (1912),  p.  93  {clarki). 
Dolloa  Jobdan,  American  Naturalist,  vol.  34,  1900,  p.  897  (substitute  for 

Moseleya,  preoccupied). 

^2Jematonuru»  must  be  regarded  as  a  subgenus  of  Corpphaenoidea ;  see  note  under  N, 
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The  characters  which  have  been  used  to  separate  the  nominal 
genera  included  in  the  synonomy  vary  to  such  an  extent  among  the 
different  species  that  we  are  f  orc^  to  regard  them  as  of  only  specific 
value.  The  strength  of  the  serrations  of  the  dorsal  spine  range,  with 
intermediate  forms,  from  an  obsolescent  condition  on  the  one  hand, 
as  in  N.  ahyssoruTn^^  to  a  well  developed  condition  on  the  other 
hand,  as  in  N.  clarki. 

This  genus  probably  forms  a  natural  group,  but  the  dentition  is 
the  only  character  by  which  it  is  constantly  separated  from  Cory- 
phaenoides.  The  premaxillary  teeth  are  in  a  double  series,  instead  of 
a  band,  and  the  mandibular  teeth  are  never  in  bands,  as  usual  in 
Caryphaenoides.  The  mouth  is  usually  more  nearly  terminal,  and 
the  physiognomy  frequently  approaches  that  of  Bathygadus. 

«.  NBMATONURUS  LONGIFILIS  (GtatUr). 

Coryphaenoides  longifUis  GttNTHEB,  Ann,  Mag.  Nat  Hist.,  vol.  20,  1877, 

p.  439. 
Maorurus  longifUia  GOntheb,  ChdUenger  Reports,  vol.  22, 1887,  p.  151,  pi.  85. 
Moseleya  longifUis  Goods  and  Bean,  Oceanic  Ichthyology,  1895,  p.  417. 
Dolloa  longifUis  Joboan,  American  Naturalist,  vol.  34,  1900,  p.  897. 

This  species,  hitherto  known  only  from  the  type,  collected  by  the 
Challenger  south  of  Hondo,  at  a  depth  of  565  fathoms,  was  redis- 
covered by  the  Albatross^  which  dredged  three  specimens,  one  at 
station  4956  in  720  fathoms,  and  two  at  station  4980  in  507  fathoms, 
both  off  the  southeast  coast  of  Hondo. 

The  two  specimens  from  station  4980^  (the  head  130  mm.  long)  are 
in  very  poor  condition.  They  differ  in  several  respects,  chiefly  in  the 
weakly  armed  scales,  and  in  the  stronger  pectoral,  from  the  smaller 
specimen,  which  was  dredged  at  station  4956  (head  96  mm.  long). 
The  larger  specimens  agree  more  closely  than  the  smaller  one  with  the 
type  description,  as  regards  the  character  of  the  scales  and  the  pec- 
toral.  This  may  be  due  to  the  fact  that  the  type  was  a  large  specimen. 

Dorsal,  II,  12  to  14 ;  ventral,  8-9, 9,  and  10  (in  the  three  specimens) ; 
pectoral,  17  or  18. 

The  form  of  the  body  is  well  shown  in  Giinther's  figure,  except  that 
the  artist  probably  rounded  out  the  snout  too  much ;  depth  of  body 
about  1.6  in  length  of  head;  width  over  pectoral  bases  less  than  half 
depth.  Head  compressed,  with  subvertical  sides,  its  width  2.4  to  2.7 
in  its  depth;  orbit  suborbicular,  the  vertical  diameter  0.9  the  hori- 
zontal diameter,  which  is  contained  4.6  to  5.2  times  in  the  head ;  inter- 
orbital  width  4  to  4.6  in  head ;  length  of  snout  about  equal  to  inter- 
orbital  width ;  width  of  suborbital  9  to  11  in  head ;  the  free  portion  of 
the  barbel  shorter  than  the  anterior  canines  in  the  jaws;  length  of 

»  Gilbert,  Proc.  U.  8.  Nat.  Mufl.,  toI.  48,  1916,  p.  874,  pi.  21,  flg.  23,  from  off  Santa 
Catalina  Island.  California. 
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maidllary  2.2  to  3.33;  teeth  biserial  in  both  jaws,^  those  of  the  outer 
premaxillary  series  sharp,  conic,  and  strongly  curved  inward,  en- 
larged anteriorly,  being  twice  as  long  as  and  much  stronger  than 
those  of  the  inner  series ;  teeth  of  the  inner  mandibular  series  (9  to  16 
on  each  side)  much  enlarged,  and  of  nearly  uniform  size,  about  as 
long  as  those  of  the  outer  premaxillary  series,  but  less  curved ;  those 
of  the  outer  mandibular  series  small,  and  close  to  the  inner  series; 
six  branchiostegals;  gill  membranes  with  a  wide,  free  fold,  2+14 
short,  broad,  movable  gill-rakers  on  the  first  arch,  better  developed 
than  usual  in  the  Coryphaenoidinae,  each  provided  with  a  group  of 
terminal  spines;  width  of  gill  slit  before  first  arch  1.2  in  orbit,  the 
slit  behind  the  last  arch  1.4  to  1.6 ;  no  pseudobranchiae. 

About  12  scales  in  a  series  between  the  origin  of  the  second  dorsal 
and  the  lateral  line ;  scales  thin,  and  almost  unarmed  on  anterior  sides, 
with  about  three  feeble  ridges,  cycloid  in  an  area  just  behind  pectoral ; 
other  scales  of  body  with  5  to  7  ridges,  some  strongly  divergent,  others 
nearly  parallel,  the  ridges  with  a  few  weak  spines  in  the  two  larger 
specimens,  but  well  armed  with  imbricating  spines  in  the  smallest 
one ;  scales  on  opercle  and  top  of  head  similar  to  those  on  tail,  becom- 
ing smaller  on  the  snout,  suborbital  region,  and  tfie  cheeks;  gular  and 
branchiostegal  membranes  scaleless.  Lateral  line  with  a  very  wide 
surface  groove,  and  with  widely  spaced  pores,  about  one-fourth  as 
numerous  as  the  scale  rows  on  the  trunk. 

First  dorsal  spine  minute  and  concealed ;  the  second  spine  nearly 
as  long  as  the  head,  compressed,  and  ending  in  an  extremely  fine  fila- 
ment, its  anterior  edge  trenchant,  and  armed  with  about  32  weak, 
recumbent  serrations,  except  on  the  proximal  and  distal  ends ;  first 
soft  ray  1.8  in  head ;  last  2  or  3  rays  simple.  Pectoral  long  and  wide 
in  the  two  larger  specimens,  as  shown  in  Giinther's  figure,  the  first 
ray  a  short  spine;  the  second  compressed,  stiflF,  unbranched,  and  in- 
articulate, 1.6  in  head;  the  third  and  longest  ray  unbranched,  1.2; 
pectoral  in  the  smallest  specimen  longer  and  narrower,  the  second 
ray  weaker  and  less  strongly  compressed,  1.2  in  the  head,  the  third 
ray  1.07  times  the  length  of  the  head.  Outer  ventral  ray  strengthened 
and  greatly  produced,  nearly  twice  the  length  of  the  head  in  the 
smallest  specimen  (broken  near  tip). 

Color  uniform  brown,  blackish  on  mandibiles  and  branchiostegal 
membranes;  fins  dusky;  buccal,  branchial,  and  peritoneal  cavities 
with  a  black  lining,  excepting  the  narrow  interrupted  whitish  mar- 
gin of  the  branchial  cavity  along  the  inner  edge  of  the  opercle. 

Table  of  measurements  in  hundredths  of  length  to  anus  (148  mm.), 
of  a  specimen  552  mm.  long,  from  Albatross  station  4956. 

Length  of  head,  65 ;  length  of  orbit,  15 ;  least  interorbital  width, 
15;  least  suborbital  width,  5.8;  distance  between  orbit  and  margin 

^  Described  as  anlserlal  in  the  lower  jaw  by  Gtinther. 
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of  preopercle,  26.7;  length  of  snout,  16;  length  of  maxillary,  80; 
length  of  barbel,  1.5 ;  greatest  depth  of  body,  42 ;  width  of  body  over 
pectoral  bases,  21 ;  distance  from  anus  to  base  of  outer  ventral  ray, 
31;  distance  from  base  of  outer  ventral  ray  to  isthmus,  81 ;  hei^t  of 
second  dorsal  spine,  63;  length  of  first  dorsal  base,  22;  interdorsal 
space,  11.5;  height  of  second  dorsal,  5;  height  of  anal,  13;  length  of 
pectoral  rays— first,  8.7;  second,  56;  third,  77;  outer  ventral  ray, 
120+,  second  ventral  ray,  82. 

7.  MKMATONITBUS  PBCTOBAUS  (GOtet). 

Macruru9  (Malacooep7uilu$)  pectoralU  Oilbebt»  Proc  U.  8.  Nat  MiUL,  voL 

14,  1881,  p.  568. 
Maorunu  (Nematonurus)  magnus  Gnx  and  Townsend,  Proc.  BioL  Soc 

Washington,  toL  2,  1887,  p.  284. 
AIbatrxk9Ha  pecU>raU$  Jordan  and  Evebicann,  Fishes  of  North  and  Middle 

America,  vol.  8,  1888,  p.  2573. 


Albatro$9  sbaikm. 

OMMfalkxality. 

Daptbln 
fniboma. 

Nmnte 
ofqMd- 

BMBS. 

5015 

Off  toothMit  oowt,  8i«kaUn 

OilMst  Mast,  SMkallnlBkiid. 
Off  soatli  ooasf,  Hokkaido 
(Yw). 

510 

440 
a0»-860 

1 

1 
1 

5089 

5044 

Other  specimens  were  dredged,  but  not  preserved,  at  stations  5011 
and  5045  (in  359  fathoms). 

The  Japanese  specimens  are  identical  with  a  series  from  Alaska. 

Contrary  to  the  type  description,  the  ventral  filament  usually 
reaches  not  more  than  two-thirds,  instead  of  five-sixths,  the  distance 
from  the  ventral  base  to  the  anus.  Interdorsal  space  0.4  to  0.9  the 
base  of  the  first  dorsal. 

Pyloric  caeca  very  long,  about  as  long  as  the  head,  16  in  number  in 
two  specimens  counted. 

The  scales  show  great  variation  in  the  same  individuals  as  regards 
their  spination.  Those  on  the  head  and  belly  usually  bear  a  nearly 
smooth  median  ridge,  and  frequently  a  divergent  lateral  pair;  those 
on  the  back  and  sides  usually  bear  three  moderately  divergent  ridges, 
armed  with  3  to  7  nonimbricated  spinules;  other  scales,  however, 
bearing  about  7  (4  to  10)  nearly  parallel  ridges,  are  grouped  in  cer- 
tain very  definite  areas,  which  are  located  as  follows  in  six  large 
Alaskan  specimens: 

1.  Left  side,  none.  Eight  side,  about  eight  rows  of  scales  extend- 
ing obliquely  backward  and  downward  from  the  first  dorsal,  across 
the  back  and  sides. 

2.  Left  side,  several  scales  scattered  at  intervals  between  lateral 
line  and  dorsal  base.  Bight  side,  a  few  scales  above  middle  of  anal 
base. 
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8.  Left  side,  the  scales  in  an  area  between  pectoral,  ventral,  and 
gill-opening;  eight  rows  of  scales  extending  obliquely  forward  at 
a  distance  behind  the  pect(H*al  equal  to  the  length  of  tibe  head;  this 
group  followed,  after  an  interspace  two-thirds  length  of  head,  by 
an  area  about  eight  scale  rows  wide,  and  parallel  to  the  first;  a  few 
scales  irregularly  placed  near  these  areas.  Bight  side,  no  scales 
with  more  than  five  ridges. 

4.  Scales  largely  lost;  a  few  with  many  ridges  on  the  right  side 
below  origin  of  the  second  dorsal. 

5.  Left  side,  none.  Bight  side,  a  few  scales  in  oblique  series  below 
anterior  end  of  second  dorsal;  four  horizontal  scale  rows  below  mid- 
dle of  dorsal  base. 

6.  Left  side,  the  scales  in  an  area  above  the  lateral  line,  below  the 
first  dorsal  base  and  the  interdorsal  space;  about  30  continuous 
oblique  scale  rows  on  middle  of  sides  below  lateral  line.  Bight  side, 
scales  largely  lost,  but  a  large  area  indicated  behind  pectoral. 

From  these  descriptions  it  is  apparent  that  the  many-ridged  scales 
occur  in  definite  areas,  usually  on  continuous  scale  rows,  which  may 
extend  obliquely  forward,  obliquely  backward,  or  horizontally;  and 
it  is  further  apparent  that  these  areas  are  not  similar  on  the  two 
sides  of  the  fish. 

Ventral  rays  in  Alaskan  specimens : 

Rays 6  7  7        7-8       8 

Specimens -. 16  11 


8.  NEICATONUSUS  BONA-NOX  (J«rtei  and  ThMipMa).^ 

Coryphaenoides  hona-nox  Jobdan  and  Thoicpson,  Mem.  Carnegie  Mas.,  voL 
6,  pt  4, 1914,  p.  805,  pi.  88,  fig.  1  and  la. 

Two  large  specimens,  overlooked  by  Jordan  and  Thompson,  are 
here  reported  on.  One  of  them  bears  the  label:  ^^Enoshima-  22 
II05.''  .*         ^f^i^^i^ 

This  species  differs  from  the  description  of  Coryphaenoides  dlti- 
pimdsj*  a  Japanese  species  not  obtained  by  the  Albatross^  in  the  lower 
dorsal  spine,  and  especially  in  the  more  strongly  armed  scales,  which 
are  excessively  rough,  usually  with  7  to  9  strongly  spinous  ridges; 
but  a  few  of  the  scales  in  certain  regions,  as  in  N.  pectordlis^  have 
an  increased  number  of  spines  (as  many  as  18). 

Premaxillary  teeth  biserial,  rather  blunt,  and  slightly  arrow- 
shaped,  the  inner  series  the  smaller,  rather  irregular,  becoming  bi- 

^  Subsequent  study  has  shown  C.  bona-nom  to  be  identical  with  O.  aorolefiia  (Bean)  of 
California  and  Bering  Sea.  The  dentition  of  O.  aorolepi9  is  intermediate  between  that  of 
€oryphaenoide$  and  that  of  Nemattmurus,  Nematonnru8  should  be  merged  with  Ooryphue- 
noide9,  but  maj  be  retained  as  a  subgenus ;  it  should  include  O.  aorolepi$  (Bean)  and  O. 
lepturus  (Oill  and  Townsend). 

*  Oorvphaenoidea  alUpktnis  Odnther,  Ann.  Mag.  Nat  mst,  ser.  4,  toI.  20,  1877,  p.  489. 

Maorurus  alUpinnia  Oflnther,  Challenger  Reports,  vol.  22,  Deep-Sea  Fishes,  1887,  p.  188, 
pi.  89,  fig.  A  (in  explanation  of  plate  erroneously  stated  to  be  from  the  Japanese  Sea). 
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serial  posteriorly.  Inner  series  of  mandibular  teeth  similar  to  the 
outer  premaxillary  series,  the  outer  mandibular  series  smaller,  be- 
coming very  irregular  at  the  symphysia  Thirteen  pyloric  caeca, 
two-thirds  as  long  as  the  head. 

Table  of  meaturements  in  hundredths  of  length  to  anu9. 


Locality. 


ToUdUn^tmrn 

Xtmtlh  to  ontw,  mm 

L«gth,h«ad 

Lnigtli;  orbit 

Width,  interorbltal 

"Width,  suborbital , 

Orbit  to  preopftrcle 

Length,  snout 

Lenglh,  maxillary 

Len^h,  barbel 

Depth ,  txxi y 

Wtdth,body 

Anus  to  anal 

Anus  to  ventral 

Ventral  to  isthmus 

Height,  second  dorsal  spiiie. . 

Height ,  third  dorsal  ray 

Lez^rth,  first  dorsal  base 

Interdorsal  space 

Height,  second  dorsal 

H«dght,anal 

Length,  first  pectoral  ray 

Length,  second  pectoral  ray.. 
Length,  fourth  pectoml  ray. . 
Leaigth,  outer  ventral  ray.... 
Length,  second  ventral  ray... 

Scales,  above  lateral  line 

Soft  ravs,  first  dorsal 

Ventral  rays 

Pectoral  rays , 

Serrations  of  the  dorsal  spixw. 


780 

sn 

966 

62 

63 

16 

17 

IS.  8 

15 

7.7 

7.6 

30 

r 

17.6 

18.8 

».6 

86.3 

0 

46 

68 

96.7 

4 

4 

S3.7 

86.6 

r.6 

36 

88.6 

83.3 

16.3 

M 

8.3 

0 

7.6 

15.6 

4 

6 

30 

31 

83.6 

18.6 

0 

9 

10 

8 

8 

8 

23 

17 

17 

Genus  CORTPHAENOIDES  Gunner. 
CoryphaenoideB  Guivneb,  Trondhjem  Selskabs.  Skrifter,  voL  3,  1765,  p.  50, 

pi.  8,  fig.  1  (rupeBtrU). 
Maerowrus  Bloch,  Naturgeschlchte  der  ausl&nd.  Fische,  toI.  2,  ITSd,  p.  152, 

pi.  177;  Ichthyologie,  vol.  5,  1787,  p.  122,  pL  177  {mpestris^berglaw), 
Maorunu  Bloch  (Ed.  Schneider),  Sy sterna  Ichthyologie,  1801,  p.  108,  pi. 

2a— OttNTHXB,  Cat  Fishes  Brit  Mus.,  voL  4,  1882,  p.  880  (changed 

i9)elling). 
Branchiostegus  Rafinesqxte,  Analyse  de  la  Nature,  1810,  p.  86  (substitute 

for  Coryphaenaidea). 
ChaUnura  Goods  and  Bean,  BulL  Mus.  Ck)mp.  Zool.,  vol.  10,  1888,  p.  5 

(Simula). 
Chalinurus  GttNTHSB,  ChaOenger  Reports,  vol.  22,  Deep-Sea  Fishes,  1887, 

pp.  124,  144  (changed  spelling). 
WpUmuruM  GthvTHSB,  OhaUenger  Reports,  vol.  22,  Deep-Sea  Fishes,  1887, 

pp.  124,  147  (denticulatus). 

This  large  genus  possibly  contains  several  natural  groups,  but  our 
analysis  of  the  species  has  failed  to  define  them.  The  physiognomy, 
the  dentition,  and  the  size  and  position  of  the  mouth  vary,  with  many 
intermediate  species,'  between  two  extremes.    On  the  one  hand  are 

*A  pflendocandal  developed. 

'  As  intermediate  species  may  be  mentioned  :  C.  oarapinus  Goode  and  Bean,  C.  apinuloaug 
(GUbertand  Barke),  and  O.  porodamut  (Smith  and  Radcliffe). 
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those  species  formerly  referred  to  ChaHnurOj  such  as  C.  simulaj  with 
a  large,  nearly  terminal  mouth,  and  other  characters  closely  ap- 
proaching the  typical  species  of  NematoivuruSj  including  further  the 
enlarged  outer  series  of  teeth  in  the  upper  jaw  and  the  single  series 
of  the  lower  jaw.  The  other  extreme  is  typified  by  such  species  as 
C.  nasutus  Giinther,  with  small,  inferior  mouth,  and  villifcHrm 
bands  of  teeth  in  the  jaws.  The  form  of  the  snout,  the  serration  of 
the  dorsal  spine,  the  spination  of  the  scales,  and  other  characters  are 
also  widely  variable,  but  apparently  do  not  mark  natural  divisions 
of  the  genus.  C.  Ju>lotrachy8  Giinther^  seems  to  approach  Coelo- 
rhynchus  in  the  form  of  the  snout  and  the  ridges  of  the  head.  C. 
hyostom/us  (Smith  and  Radcliffe)^  differs  from  all  other  species  of 
the  genus  in  having  the  anus  remote  frcHn  the  anal  fin. 

The  shoulder  girdle  is  naked  in  all  the  species  of  Coryphaenaides 
and  Nematonurus  examined. 


9.  COBTPHABNOroES  MABGINATUS  S 

CorypfiaefU)ide8  marginatus  Steindachneb  and  I>5dkblein,  Fische  Japans, 
VOL  4,  1887,  p.  284. 


Albairoti 
station. 

OonerallocaUty. 

Depthta 
fatboms. 

Number 

ofsped- 

mens. 

Length  to  anus, 
mm. 

4900 

Eastern  Sea 

800-406 
400 
484 
484 
801 
801 
427 
440 
282 
258 

107-207 
107 

211-235 
203 

148-284 

08 
100 
51  to  88 
00  to  84 
80.6 
81 
82.6to00 
06.6 
116 
81.6 
64  to  07.6 
26  to  60 
25.5to30 
80  to  100 
80.6 

4007 

do 

4906 

do 

4000 

do 

4011 

do 

4012 

do 

4015 

:::::do::::::::::;:::::::::::: 

4010 

do 

8064 

Saraca  Oulf , ,  t 

6066 

.?!!^...^:................. 

5080 

do 

8000 

do 

5005 

do 

5067 

do 

5072 

do 

The  large  type  of  this  species,  53  cm.  long,  was  well  described  by 
Steindachner  and  Doderlein.  Smaller  specimens  differ  markedly  in 
the  long  filament  of  the  dorsal  spine,  which  is  more  than  twice  the 
length  of  the  head  in  some  specimens.  The  spine  is  also  short  in  the 
young  of  about  30  mm.  The  serrations  of  the  dorsal  spine  are  more 
numerous  in  the  young,  which  is  an  unusual  condition,  as  the  reverse 
is  usually  true;  the  serrations  are  also  much  stronger  in  the  young. 

1  Ann.  Mag.  Nat  Hist,  toI.  2,  1878,  p.  24 ;  CfhdUenger  Reports,  vol.  22,  Deep-Sea  Ftehes, 
p.  136,  pi.  28,  flg.  13. 
•  Radcliffe»  Proc.  U.  8.  Nat  Muo.,  toL  43,  1912,  p.  121,  pL  27,  flg.  1. 
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The  ridges  on  the  scales  are  more  numerous  in  the  burger  specimens. 
These  yariati<ms  with  size  are  indicated  in  the  following  table: 


LiOfthtoMUfl. 

HMMlin 

dOTMl 

spine. 

tkxitor 

dOTMl 

spin*. 

RidcM 
ontb« 

115 

1.S5 

1.6 

1.6 

3 
1.6 

a.1 

3.S5 
2.1 
3 
1.16 

16 
13 
11 
8 
U 

lOS 

96 

96 

90 

81 

74 

10 
13 

8 

66 

63 

80 

8 

Nine  scales  from  origin  of  second  dorsal  to  lateral  line,  excluding 
the  lateral  line  scale. 

The  terminal  rostral  tubercle  is  similar  to  that  of  C.  natndus;  it  is 
rounded,  transversely  oval,  but  with  only  about  7  ridges,  each  of 
which  is  strongly  armed  with  about  5  nearly  erect  spines,  somewhat 
stronger  on  the  upper  than  on  the  lower  half  of  the  tubercle;  lateral 
tubercles  less  prominent  and  less  convex  than  the  median  tubercle, 
with  similar  ridges  and  spines. 

Pyloric  caeca  about  as  long  as  the  orbit,  numbering  in  the  five 
specimens  counted  12, 18, 13, 14, 14. 

Branchiostegals  6;  gill  membranes  without  a  free  fold;  gill-rakers 
of  first  arch  represented  by  rudimentary  tubercles ;  gill  slit  before  first 
arch  one-fourth  as  wide  as  orbit  The  distances  between  the  anus 
and  base  of  ventral,  and  between  the  isthmus  and  the  base  of  ventral 
are  each  about  equal  to  the  postorbital  length  of  the  head. 

Color  in  alcohol,  light  brownish  on  back  and  sides;  under  side  of 
head  whitish;  lower  part  of  opercles,  breast,  and  belly  silvery,  with 
brown  chromatophores;  upper  part  of  opercles  dusky.  First  dorsal 
whitish  centrally,  the  base  and  the  tips  of  the  soft  rays  and  the 
filament  of  the  spine  dusky;  second  dorsal  light  anteriorly,  dark 
posteriorly;  anal  whitish  anteriorly,  with  a  dusky  margin,  entirely 
dusky  posteriorly;  base  and  tip  of  ventral  dusky,  the  middle  of  rays 
whitish;  base  of  pectoral,  the  uppermost  rays,  and  the  tips  of  all  the 
rays  dusky,  leaving  a  well  defined  whitish  area.  Buccal,  branchial, 
and  peritoneal  cavities  lined  with  black. 

This  species  is  common  in  southern  Japan,  especially  in  the  East- 
em  Sea  and  Suruga  Gulf.  C.  nasutvs  is  also  common  in  southern 
Japan,  but  the  two  species  were  never  taken  at  the  same  station,  C. 
marginatus  inhabiting  warmer,  shallower  water  than  C.  tumttus. 
The  much  lighter  color,  the  more  compressed  body,  the  firmer  fiesh, 
and  the  general  appearance  of  C.  marginatus  is  correlated  with  this 
distribution. 
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The  relationships  of  this  species  are  with  species  of  the  Indian  and 
Philippine  faunas,  from  all  of  whidi  it  differs  in  the  larger  eye,  which 
is  about  as  long  as  the  snout.  C.  marginatus  further  differs  from  C. 
hyostamus  (Smith  and  Badcliffe)^  in  the  posterior  position  of  the 
anus,  which  is  immediately  before  the  anal  fin,  and  in  the  spination 
of  the  scales,  the  spinules  being  aranged  in  definite  parallel  series,  as 
also  in  C.  microps  (Smith  and  Kadcliffe) ,  instead  of  being  in  quincunx 
order,  as  in  C.  hyoatomus. 

The  smallest  specimen  of  Coryphaenoides  obtained  by  the  Albatroas 
in  Japan  is  59  mm.  long.  It  was  dredged  at  a  depth  of  406  fathoms, 
in  the  Eastern  Sea,  at  station  4907,  at  which  C.  marginatica  was  also 
obtained.  The  specimen  can  not  be  specifically  identified,  owing  to 
its  small  size  and  the  poor  state  of  preservation ;  it  shows  none  of 
the  characters  of  the  larval  forms  described  as  Krohrdus. 

Table  of  measurements  in  hundredths  of  length  to  anus. 


Albatross  station 

Total  length,  mm 

Lefiffth  to  anus,  mm 

Length,  head 

Length,  orbit 

Width,  interorbltal 

Orbit  to  preopercle 

Length,  snout 

Length,  maxillary. 

Length,  barbel 

Depth ,  body 

WMth,body 

Height,  second  dorsal  spine. . . 

Height,  third  dorsal  ray 

Length,  first  dorsal  base 

Interdorsal  space 

Height,  second  dorsal 

Height,  anal 

Length,  first  P.  ray 

Length,  second  P.  ray 

Length,  third  P.  ray 

Length,  outer  ventral  ray 

Length,  second  ventral  ray.,.. 
Soft  ra\^,  first  dorsal — 

Ventral  raj^ 

Pectoral  rays 

SerxatiODS,  dorsal  spine. . 


401fi 

4907 

4911 

6072 

4900 

4008 

4006 

5067 

a29e 

*812 

*298 

828 

«272 

240+ 

192 

160 

94 

100 

86 

86.5 

84 

74 

51 

8&5 

65 

62.5 

68 

62 

63 

65 

66 

68 

17 

17 

19.5 

20 

18 

20 

21 

22 

12 

11 

16 

12.5 

14 

18 

16 

1Z5 

26 

24 

26 

23 

24 

26 

25 

24 

10 

18 

20.5 

18 

1&5 

19  • 

20 

10 

20 

20 

20.5 

17.5 

1&5 

19 

20 

S0.5 

5 

4 

7 

5 

6 

5 

5 

6.5 

51 

51 

51 

49 

52.5 

62.5 

54 

52 

26 

22 

22 

26 

27 

26 

28 

23 

126 

114 

125 

106 

112 

142 

120 

120 

51 
18 

4a5 
18 

17.5 

19.5 

18 

19 

18 

10 

14 

14 

19.5 

17 

17 

11 

11.5 

10 

7.6 
17 
4.5 

0 

"V  " 

17.5 
6 

4 

7 

5 

7 

6.6 

24.5 

2L5 

29 

22.5 

22 

24.5 

24 

23.6 

8a5 

27 

81 

3a5 

27 

20.5 

20 

80 

81.5 

88 

44 

88 

37 

88 

87 

88 

18 

17.5 

21 

21 

20 

20.5 

23 

0 

11 

10 

11 

10 

10 

10 

0 

8 

8^ 

8 

8-7 

8 

8 

8 

7 

22 

21 

20 

20 

20 

21 

21 

8 

6 

12 

7 

9 

11 

10 

7 

[CORTPHAENOmES  AWAE  Jonbui  and  GUbert.> 

This  species  is  known  only  from  the  type,  a  mature  female  620  mm. 
long,  from  off  Nanaura,  in  Awa,  in  the  entrance  to  the  Bay  of  Tokyo. 
As  stated  in  the  type  description,  it  is  related  to  C.  margvnatus.  A 
series  of  proportional  measurements  has  been  prepared  for  further 
comparison  with  that  species. 

Length  to  anus,  185  mm.;  length  of  head,  63  hundredths  of  the 
length  to  the  anus;  length  of  orbit,  14.3;  least  width  of  interorbital, 
12.3 ;  least  width  of  suborbital,  9 ;  distance  between  orbit  and  margin 
of  preopercle,  27;  length  of  snout,  18;  length  of  maxillary,  20;  length 

1  Radcliffe,  Proc.  U.  S.  Nat  Mas.,  vol.  43,  1912,  pp.  116  to  122. 

'A  pseodocaudal  developed. 

•Boll.  U.  S.  Fitb  Comm.,  1902  (1904),  p.  608,  text  figure. 
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of  barbel,  6;  depth  of  body,  68;  width  of  body  over  pectoral  bases, 
84 ;  distance  from  middle  of  anus  to  base  of  outer  ventral  ray,  33 ; 
distance  from  ventral  to  isthmus,  30;  height  of  second  dorsal  spine, 
62^ ;  length  of  first  dorsal  base,  19 ;  length  of  outer  ventral  ray,  32.5 ; 
length  of  second  ventral  ray,  18.2.] 

II.  CORTPHABNOroSS  ONERBUB  (GilkMt). 

ItacrouTM  cinereus  Gilbsbt,  Rept.  U.  S.  Fish  Gomm.,  1803  (1896),  p.  467. — 
JoBDAN  and  GnfEBT,  Rept  Fur  Seal  Invest,  voL  8,  1896,  p.  487. — Gn> 
BEST  and  BUBKX,  BoU.  U.  S.  Fish  Gomm.,  vol.  80,  1910  (1912),  p.  92. 

Two  specimens,  dredged  m  510  fathoms  off  the  southeastern  coast 
of  Sagkalin  Island  at  ATbatross  station  5015,  extend  the  southern 
range  of  this  species  from  Kamchatka.  C.  cmereua  is  an  abundant 
species  in  Bering  Sea,  and  comparison  of  the  Japanese  specimens 
with  material  from  Bering  Sea  has  disclosed  no  constant  differences. 

The  number  of  radiating  ridges  on  the  strong  median  rostral 
tubercle  varies  from  6  to  10,  each  ridge  being  composed  of  stiff 
spinules;  the  tubercle  is  flat,  the  lower  half  vertical,  the  upper  half 
oblique. 

Pyloric  caeca  much  shorter  than  the  orbit,  5  to  7  in  niunber,  as 
counted  on  the  two  Japanese  and  three  Alaskan  specimens. 

The  distance  between  the  ventral  base  and  the  anus  is  about  nine- 
tenths  the  distance  from  the  ventral  base  to  the  isthmus,  which  is 
about  equal  to  the  postorbital  length  of  the  head. 

The  following  measurements  illustrate  the  large  variation  in  the 
length  of  the  filamentous  outer  ventral  ray. 

Table  ot  meoiurementa  in  hundredths  of  length  to  anus. 


-416a/ row  station...., 

Total  Imgth,  mm 

Length  to  anusj  mm 

Length,  head 

Leokth,  orbit. 

Width,  interorbltal 

Width,  suborbital 

Orbit  to  preopercle 

Length ,  snout 

Lenpth,  maxillary 

Lrength,  barbel 

Depth,  body 

Width,  body 

Anus  to  ventral 

Ventral  to  isthmus 

Height,  second  dorsal  spine. . 

Hefeht,  third  dorsal  ray , 

Length,  first  dorsal  base 

Interdorsal  space , 

Length,  first  pectoral  ray 

Length,  second  pectoral  ray. 
Length,  third  pectoral  ray..., 

Length,  outer  ventral  ray 

Length,  second  ventral  ray.. 

Scales,  above  lateral  line 

Scales,  below  lateral  line 

Bof  t  rays,  first  dorsal 

Ventral  rajrs 

Pectoral  rays 

om  rakers,  lower  limb 

Serrations,  dorsal  spine. 


fi015 

6016 

18840 

S88S8 

8M 

880 

868 

•889 

98 

M.6 

88 

104 

M 

68 

02 

71 

21.5 

21.6 

22 

28 

20 

1&6 

10 

21 

10 

8 

10 

9 

28 

28 

81 

81 

17.6 

18. 

17.6 

19 

28 

24 

24 

27 

6 

4.6 

4 

0 

61 

50 

62 

68.5 

82 

80 

82.6 

83 

28 

27 

25 

26.6 

aa5 

81.5 

26 

28 

70 

06 

fla6 

01 

» 

42 

60 

26 

22.B 

2L5 

23 

1L6 

12 

11 

16 

7.6 

7 

8 

41 

88 

89 

44.6 

61 

48 

46 

62 

74 

42.5 

48 

75 

28 
6 

81 

7 

80 
8 

7 

28 

18 
11 

14 

11 

11 

0 

8 

9 

9 

20 

21 

21 

20 

10 

11 

88 

80 

44 

87 

>  8tatioii8340,  off  Chirlkof  lalaiid,  Alaska,  one  of  the  types, 
t  Statioo  3888,  off  Sbumag;!!!  Hdand,  Alaska. 
*  A  pseadocaadal  developed. 
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IL  CORTPHAENOIDBS  NASUTUS  Gtfntlier. 

Coryphaenoides  nasutus  GttNTHEB,  Ann.  Mag.  Nat  Hist.,  ser.  4,  voL  20, 
1877.  p.  440. 

Macruru%  na9iUu8  GOwtmeb,  Challenger  Reports,  vol.  22,  De^>-8ea  Fishes, 
p.  132,  pi.  80,  fig.  B. 

Maorourus  nasutus  Jobdan  and  Gilbert,  Buil.  U.  S.  Fish  Gomm.,  1902 
(1904),  p.  616  (exclusive  of  the  specimen  from  Izu,  which  is  here  re- 
ferred to  Lumurus  proximus), — ^Franz,  Abh.  math.-phy8.  kL  k.  Bayer. 
Akad.  der  Wissensch.,  vol.  4,  Snppl.  Bd.  1,  1910,  p.  26. — Jordan  and 
Thompson,  Mem.  Gamegie  Mns.,  voL  6,  pt  4, 1914,  p.  806. 

Macrurus  nasutus  Dollo,  ExpM.  Antarctiqne  Beige,  Res.  du  Voy.  du  S.  Y. 
Belgica,  Poissons,  1904;  pL  8,  figs.  1  and  8  (from  Gfinther's  types; 
to  illustrate  pseudocaudal). 


AlbairoM 
station. 

General  locality. 

Depth  in 
l^tnoms. 

Number 
mens. 

4057 

"Riiiwr>  QiannAl 

437 
405 
587 
040 
440 
600 
544 
507 
850 
508 
250^2 
505 
614 

U 

4058 

do 

4060 

"If  M  nifmn^l , 

4071 

do 

4072 

do 

4073 

do 

4077 

do 

4080 

8W.  of  Bnrnn  QiHf , . . . . 

5045 

Off  sooth  ooMt  of  Hokkaido  (Yeso) 

Snrnfia  Onlf . .  r 

5063 

5061 

.TlvX...™......;...:::!.:.::.;:;;::: 

5080 

Off  Omal  Saki,  east  coast  of  Hondo 

PftgftffilUfty... 

5067 

The  smallest  specimen  (data  lost)  is  148  mm.  long. 

Seven  or  eight  scales  from  origin  of  second  dorsal  to  lateral  line, 
excluding  the  lateral  line  scale.  The  terminal  rostral  tubercle  is 
hemispheric  in  shape,  with  about  12  radiating,  strongly  spinous 
ridges;  lateral  tubercles  oval,  less  convey  with  about  10  strongly 
spinous  ridges,  stronger  above  than  below.  The  preopercular  ridge 
is  strongly  produced  backward  at  its  angle,  more  strongly  than  the 
preoperciQar  margin. 

The  distance  from  the  base  of  the  outer  ventral  ray  to  the  isthmus 
is  about  0.9  the  distance  from  the  ventral  to  the  center  of  the  anus, 
a  distance  which  is  equal  to  the  postorbital  length  of  the  head. 

Pyloric  caeca  shorter  and  fewer  than  in  C.  marginatu8,  but  longer 
and  more  numerous  that  in  C.  cinereu8.  They  are  shorter  than  the 
orbit,  and  number,  in  five  specimens  counted,  8,  9, 10, 10, 10. 

Fins  proximally  overlaid  with  a  bluish  gray  pigment  Under  side 
of  head  and  trunk  underlaid  with  silvery  pigment  which  is  scarcely 
apparent  where  the  scales  remain. 

The  specimens  dredged  in  comparatively  shallow  water,  off  the 
south  coast  of  Hokkaido,  greatly  extend  the  northern  limit  of  the 
known  distribution  of  C.  nasutua.  It  is  of  further  interest  to  note 
that  these  specimens  were  dredged  with  Nematonwnis  pectoraUs^ 
which  has  Bering  Sea  for  its  center  of  distribution. 
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Table  of  meiuuremenu  in  hundredthB  ot  length  to  anua. 


AlbeUrott  station 

6060 
1966 

111 

06 

18 

17 

98 

90 

90 
6 

49 

81 

OS 

40 

17 

61 

11 

17+ 
6 

4078 

876 

115 

67 

18 

13 

98w6 
20 
93 
4.6 
46 
80 
08.6 
48 
17 
88 

4960 

1360 

118 

63.6 

16.7 

16 

27.6 

19 

20 
6 

60 

88 

69 

4078 
880 
121 

68.6 

17.8 

1Z6 

27 

18.6 

19 
8.6 

60 

32 

62 

4972 
266 

104 
64.6 
19L6 
14 
28 
19.6 
19 
4 
46 
28 
71 

4909 
208 

67 
68 

21 
14 
27 
31 
20 
4 
46 
27 
72 

197 
64 

68 
21 
16 

26.6 
21 
20 
3.7 
48 
26 
64 

Total  length,  mm 

Leiu^  toanuM,  mm , 

Lwxgth,  head 

Length,  orbit 

Width,  Interorbitai 

Orbit  to  preopcreie 

lyCngth  snout 

Leng:th,  maxillary 

Length,  barbel 

Depth,  body 

Width,  body,  over  pectorals 

Height,  second  dorsal  spine 

Height  third  dorsal  ray          .  ........ 

L<ength,  first  dorsal  bttM. 

16.6 
69 

17 
49 

16 
63 

18 
64 

17 
64 

8 
14+ 

6 
17 
22 
40 

interdorsal  space 

Ueifht  second  dors^                    ....... 

Helght,anal                                

Length,  first  pectoral  ray 

4 
22 

4.6 
42 

4 
28 
80 
81 

4 

26 

27.6 

81 

7 
28.6 

""89" 

Length,  third  pectoral  ray. .•••.. 

81 
40 
98 
10 
9 
22 
30 

Length  outer  ventral  ray 

Scales  below  lateral  line 

Soft  rays  first  dorsal     ..            ........ 

10 
9 
22 
20 

10 
0 
21 
24 

10 
27 

10 
9-10 
21 
28 

10 
9 
21 
20 

10 
9 
23 
19 

Ventral  rays ,.. 

Pectoral  rays    ...        ..           ........ 

EtaREtkms,  aeoood  doml  q;>lne 

Geniui  COELORHTNCHUS  Giorna. 

CoelorhynohuM  Giobna,  Memoire  della  R.  Accademia  della  Sciense  dl  Torino 

(Turin),  vol.  10, 1808,  p.  178  {co^orhynchus). 
Paramaerunu  Blxkkeb,  Verslagen  en  Mededeelingen  der  k.  Akademie  van 

Wetenachappen,  Amsterdam  (2),  vol.  8, 1874,  p.  870  (auitralii). 
Oapmaorurus  Bleekeb,  Verslagen  en  Mededeelingen  der  k.  Akademie  van 

Wetenschappen,  Amsterdam  (2),  voL  8,  1874,  p.  870  (/aponloiM). 

Coelorhynchvs  is  a  natural  group  of  species,  being  constantly  char- 
acterized by  the  presence  of  six  branchiostegal  rays;  by  the  project- 
ing snout;  the  wholly  inferior,  U-shaped  mouth;  the  smooth, 
rounded  second  dorsal  spine;*  and  the  presence  of  definite  ridges 
on  the  head,  covered  with  modified  scales.  The  suborbital  ridge 
is  the  most  prominent;  it  is  continuous  from  the  tip  of  the 
snout  to  the  preopercle,  and  forms  a  prominent  angle  on  the  side 
of  the  head.  MataeocepJuilAis^  formerly  regarded  as  differing  from 
Coelorhynchus  only  in  the  presence  of  serrations  on  the  dorsal 
spine,  has  seven  branchiostegals,  and  is  closely  related  to  Liorwrus. 
The  sturgeon-like  snout  evidently  has  been  independently  derived 
in  the  two  genera,  as  it  has  surely  been  in  Trachyrhynchus^  a  genus 
of  the  Bathygadinae. 

In  some  species  of  CoelorhyTwhjLs  the  anus  is  remote  from  the  anal 
fin;  in  some  one  or  two  scaleless  fossae  are  developed  on  the  mid- 
ventral  line  anterior  to  the  anus. 

This  genus  contains  a  large  series  of  species,  one  extreme  of  which 
is  typified  by  C.  coelorhynchus^  with  a  comparatively  shcHi;  snout, 

^A  pMQdocaudal  developed. 

*  A  few  rudimentary  Berrationi  are  present  on  the  dorsal  spine  of  a  paratype  of  O.  pro- 
dm3iu9.  The  same  condition  was  noted  on  the  type  of  C.  gladiut  Gilbert  and  Cramer 
(Proc  U.  a  Nat  Mas.,  vol.  19,  1800,  p.  422). 
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the  other  extreme  by  species  with  a  very  long  sturgeon-like  snout. 
Several  apparently  natural  groups  can  be  defined,  and  are  here 
regarded  as  subgenera. 

KST  TO  THB  SUBGENERA  AND  THE  JAPANESE  SPECIES  OF  C0EL0BHTN0HU8. 

A\  Subopercular  margin  rounded ;  snout  moderate,  not  greatly  produced,  with 

a  prominent  double  terminal  tubercle Coelorhynchiu, 

A\  Subopercular  margin  produced  backward  at  the  angle  in  a  pointed  flap; 
snout  without  a  prominent  double  terminal  tubercle. 
B\  Snout  usually  only  moderately  produced;  scales  with  equal  parallel 
spinous  ridges;  body  usually  with  distinctive  bars  or  spots. 

Paramacruru9. 

a\  An  elongate  scaleless  thoracic  fossa  present  on  mid-ventral  line ;  body 

with  a  large  round  spot  behind  pectoral  and  below  first  dorsal,  and 

another  below  second  dorsal ;  orbit  longer  than  postorbital  length  of 

head ;  pectoral  with  17  rays ;  pyloric  caeca  19  to  23 ;  inner  edge  of 

shoulder  girdle  scaled kiahinouyei. 

a*.  No  nalced  thoracic  fossa;  spot  near  pectoral  smaller,  posterior  spot 
absent ;  orbit  shorter  than  postorbital  length  of  head ;  pectoral  with 
14  to  15  rays,  weaker  and  shorter ;  pyloric  caeca  25  to  81 ;  inner  edge 

of  shoulder  girdle  scaled jordani. 

B*.  Snout  greatly  produced,  sturgeon-like;  spinules  of  scales  variously  ar- 
ranged, but  never  on  equal  parallel  ridges;  inner  edge  of  shoulder 

girdle  naked Owymaonirus. 

l)\  Spinules  on  scales  in  strongly  divergent  series, 
c^.  Snout,  with  a  terminal  spine,  less  than  twice  as  long  as  head  in 
adults, 
d*.  Four  or  five  rows  of  scales  in  a  series  from  origin  of  second  dorsal 
to  lateral  line ;  under  side  of  head  naked. 
c".  Three  to  five  spinous  ridges  on  scales ;  snout  longer,  not  shaped 
like  a  duck's  blU ;  eye  1.8  in  snout ;  barbel  6  in  orbit-productU9. 
e*.  Six  to  nine  spinous  ridges  on  scales ;  snout  shaped  like  a  duck's 

bill ;  eye  1.5  in  snout ;  barbel  about  half  orbit anatiro8tris, 

d^.  Six  or  seven  rows  of  scales  in  a  series  from  origin  of  second  dor- 
sal to  lateral  line;  under  side  of  head  scaled;  barbel  3  to  4.5 

in  orbit japorUcu8. 

0*.*  Snout  without  a  terminal  spine,  more  than  twice  as  long  as  eye  in 

adult tobieiMis. 

h*.  Spinules  on  scales  strongest  on  a  median  keel,  the  other  spinules 
arranged  in  one  or  two  parallel  rows,  but  not  on  ridges ;  under  side 
of  head  scaled parallelUB, 

11.  COELORHTNCHUS  KISHINOUTBI  Jordan  and  Snydar. 

Coelorhynchus  kishinouyei  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus., 
23,  1901,  p.  376,  pi.  20. 
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Stiruca  Oulf 

107 

360 

811-385 

1 

1 
5 

5082 
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do 

Digitized  by  VjOOQIC 


NO.  2149.  JAPANESE  MACROUROID  PISHES'-GILBERT  AND  HUBB8.  171 

Pyloric  caeca  shorter  than  the  orbit,  numbering,  in  four  specimens, 
19, 20, 22, 28. 

Hie  scales  are  strong  on  the  ridges  of  the  head,  oa  which  the 
suberect  spinules  radiate  from  the  center  of  the  scale.  The  median 
rostral  ridge  composed  of  about  10  wide  scales  and  extending  half 
the  dii^ance  from  tiie  tip  of  the  snout  to  the  occiput,  widening 
posteriorly.  The  median  occipital  scute  well  marked  and  preceded 
on  each  side  by  a  similar  scale;  these  scales  similar  to  those  along 
the  ridges  of  the  head.  The  scales  on  top  of  the  head  are  largw  than 
the  scales  of  ibe  body,  and  bear  3  to  5  strongly  divergent  ridges; 
these  scales  are  in  definite  rows,  one  median,  extending  f  nnn  the  oc- 
ciput to  the  rostral  ridge,  a  row  extending  just  within  the  occipital 
ridges  and  just  without  the  rostral  ridge,  and  a  row  of  small  scales 
extending  forward  from  the  anterior  end  of  the  occipital  ridge  to  the 
anterior  end  of  the  nasal  fossa.  The  upper  margins  of  the  nasal 
fossa  and  the  orbit  are  armed  with  linear  scales  forming  a  continuous 
ridge.  The  occipital  ridges  are  similar  to  the  median  rostral  ridge, 
but  stronger;  they  extend  backward  from  above  the  middle  of  the 
pupil  and  curve  outward;  another  ridge  extends  from  the  upper 
orbital  margin  to  the  end  of  the  gill  opening;  between  this  ridge  and 
the  occipital  ridge  the  scales  are  arranged  in  three  longitudinal  rows, 
with  other  smaller  scales.  The  scales  on  the  opercle  and  preopercle 
are  similar  to  those  on  the  body,  but  their  crests  are  somewhat  more 
divergent;  those  on  the  cheeks  are  smaller.  .The  suborbital  ridge  is 
strong,  strongest  posteriorly,  covered  by  two  rows  of  scales  below 
the  posterior  half  of  the  orbit.  Under  side  of  head  completely  naked. 
The  scales  of  the  body  bear  a  variable  niunber  of  parallel  spinous 
ridges,  the  largest  number,  about  20,  occurring  on  scales  above  the 
lateral  line,  near  the  second  dark  spot  The  spinules  on  the  sides 
of  the  trunk,  and  on  the  posterior  half  of  the  tail  are  parallel  with 
the  axis  of  the  body,  but  those  between  these  regions  are  directed  ob- 
liquely downward.  The  scales  before  the  dorsal  are  small  and  bear 
a  few  divergent  ridges. 

Color  in  alcohol  light  brownish,  underlaid  with  silvery  on  the  lower 
sides  of  trunk,  and  with  blackish  on  the  belly.  A  large,  dark  brown, 
round  spot,  nearly  two-thirds  the  diameter  of  the  large  eye,  located 
above  and  behind  the  pectoral,  below  the  lateral  line,  covering  about 
six  scale-rows;  another  dark  brown  spot,  about  five  scale-rows  wide, 
extending  from  dorsal  base  to  a  little  below  the  lateral  line,  its  ante- 
rior edge  constantly  twice  the  length  of  the  head  from  the  tip  of 
snout;  indistinct  traces  of  other  dark  areas  are  present,  but  the.  two 
spots  are  constant  in  size  and  position,  and  are  highly  diagnostic  of 
the  species.  Iris  with  dark  brown  chromatophores  along  its  margin, 
its  upper  half  blue,  its  lower  half  silvery ;  opercle  and  preopercle  dark 
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brown,  underlaid  with  silvery ;  region  behind  and  below  eye  silvery, 
with  large  dark  brown  punctulations;  nasal  fossa  dark  brown,  except 
on  margins  of  nostrils ;  top  of  head  lighter  than  the  color  of  the  body ; 
underside  of  head  colorless  anteriorly,  silvery  posteriorly,  with  large 
dark  brown  punctulations  scattered  near  tip  of  snout,  on  midline  of 
snout,  about  mouth,  and  laterally  on  the  posterior  half  of  this  region ; 
rami  of  the  mandibles  almost  uniform  blackish  brown;  gular  and 
branchiostegal  membranes  black,  except  for  a  narrow  posterior 
whitish  margin.  First  dorsal  gray,  the  base  with  a  narrow  blackish 
band,  the  second  spine  and  the  tips  of  the  soft  rays  black ;  second  dor- 
sal whitish;  anal  dusky  on  posterior  third,  lighter  on  middle  third, 
and  with  a  blackish  margin  of  variable  width  on  the  anterior  third; 
ventral  blackish  near  base,  the  outer  ray  dusky,  except  on  the  white 
filament,  the  other  rays  light  proximaUy,  dark  distally;  ventral  in 
some  specimens  nearly  uniform  blackish ;  pectoral  base  black  on  inner 
surface,  silvery  on  outer  surface,  the  fin  gray,  with  dark  punctulations, 
thickest  near  base  of  lower  rays.  Buccal  cavity  whitish ;  branchial 
cavity  lined  with  whitish  or  gray,  except  for  a  well-defined  black 
bar  near  margin  of  opercular  membrane,  leaving  a  narrow  whitish 
border;  peritoneum  silvery,  with  blackish  brown  punctulations. 

The  firm  texture  and  light,  variegated  color  of  this  species,  and  of 
C.  jordardj  are  correlated  with  the  fact  that  they  live  in  comparatively 
warm  and  shallow  water. 

The  small  specimen  from  AJbairoas  station  6060  differs  from  those 
described  in  having  12  or  fewer  series  of  spines  on  the  scales,  and  in 
proportions,  as  shown  in  the  following  table : 

Table  of  meoBurements  in  hundredths  of  length  to  anus. 


Albatross  station 

Total  length,  mm 

Length  to  anus,  mm , 

Length,  head , 

Length,  orbit , 

Width,  intcrorbftal 

Width,  suborbital 

Orbit  to  preopercle 

Length,  snout 

Length,  maxillary 

Length  barbel 

Depth,  body 

Width'body 

Anus  to  anal 

Anus  to  ventral 

Ventral  to  isthmns 

Height,  second  dorsal  spine.. 

Length,  first  dorsal  base 

Interdorsal  space 

Length,  pectoral 

Length,  outer  ventral  ray 

L«DKtb,  second  ventral  ray. . 

Scales,  above  lateral  line 

Scales,  below  lateral  line 

Soft  raTS,  first  dors^ 

Ventral  rays, . , 

Pectoral  rays 


6005 

1280 
84 
71 
26 
16 
10 
30 
28 
20 
6 
63 
82 


21 

25.6 

61 

18 

39 

47 

36 

24 

5 
16 

0 

7 
17 


6066 

208 

78 
78 
20 
16 
10 
28 
25 
20 

6 
62 
31 
10 
21 
25 
51 
10 
28 
50 
38 
25 

6 
16 

9 

7 
17 


6066 

205 
77.6 
77 
28 
18 
12 
30 
27 
19 

6 
54 
36 

9 
21 
23 
54 
19 
28 
66 
87 
26 

5 
15 

9 

7 
17 


6065 

283 
76 
74 
27 
16.6 
11 
29 
26 
19 

6 
52 
88 

9.5 
21 
25 


19 

20 

55 

38 

28 

5 

15 

9 

7 

17 


5065 

265 
76 
72 
25 
If 

9 
29 
26 
19 

4 
51 
81 
11 
20 
26 
45 
20 
25 
44 
27 
28 

6 
17 

9 

7 
17 


5062 

268 
71 
78 
27 
16.5 
11 
29 
26 
19 


51 
82 
12 
21 
25 
61 
18 
83 
46 
38 
22 
5 
16 
9 
7 
17 


5000 
192 
48 
76 
27 
15 
10 
27 
30 
18 

5 
46 
28 

8 
17 
23 
45 
17.6 
28 
42 
34 


9 

7 
17 


I A  pModocaudal  doveloptd. 
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U.  OOBLOBHTNCHUS  JOBDANI  BmMi  tmi  ?•»•. 

CoelorhynchuM  fardani  Smith  and  Pqpb,  Proc.  U.  S.  Nat  Mus.,  vol.  81, 1900, 
p.  404,  fig.  11. 


A1b9int$Bta^ 
tton. 

D^tbtai 

Number 
ofipMl. 

4807 

10 

EasiemSea 

ao7 

907 
116 
117 
118 
110 

4898 

do 

SSo:::.::!!!! 

Ki^mhhna  Onff , .    , , 

4941 

do 

4(^2 

do 

40tt 

do 

This  species  is  very  closely  related  to  C.  kishinouyei,  and  appears 
to  represent  that  form  in  Kagoshima  Oulf  and  Eastern  Sea.  C. 
kUhinauyei  is  known  only  from  Suruga  Gulf  and  Sagami  Bay. 

C.  jordam  is  the  smaller  form,  and  differs  constantly  from  C. 
hUhinouyei  in  a  number  of  details,  as  follows: 

1.  The  absence  of  the  naked  thoracic  fossa  brtween  the  ventrals. 
(A  gland-like  body  is  located  in  the  muscles  between  the  ventral  fins, 
similar  to  that  found  beneath  the  fossa  in  Ahyaricola  nuusroclwr.) 

2.  The  orbit  much  smaller  in  the  adult,  apparently  decreasing  more 
rapidly  with  age,  being  shorter  instead  of  longer  than  the  postorbital 
length  of  the  head. 

8.  The  longer  barbel. 

4.  The  pectoral  fin  shorter  and  narrower;  its  rays  weaker  and 
fewer,  14  or  15,  instead  of  17,  as  constantly  found  in  C  kishinauyei. 

5.  The  ventral  fin  usually  shorter. 

6.  The  scales  on  the  head,  especially  on  the  ridges,  much  smoother 
and  more  regularly  imbricate;  the  scales  between  the  occipital  ridges 
not  in  the  three  definite  rows  characteristic  of  C,  kishinouyei;  scales 
otherwise  similar  in  the  two  speciea 

7.  The  posterior  margin  of  the  preopercular  ridge,  and  of  the  sub- 
operde,  more  strongly  curved. 

8.  The  backward  projection  of  the  subopercle,  its  lower  angle 
longer  and  slenderer. 

9.  Pyloric  caeca  more  numerous,  slenderer,  and  shorter,  about  half 
as  long  as  the  orbit,  numbering  in  the  six  specimens  counted:  26,  26, 
28, 29, 81, 31. 

10.  Coloration  agreeing  in  almost  every  detail,  but  generally 
lifter;  the  posterior  of  the  two  spots  on  the  body  absent  in  all  but 
one  young  specimen,  the  anterior  spot  in  the  same  positicm,  but  much 
more  indistinct,  and  much  narrower,  covering  only  2  or  3,  in- 
stead of  about  6  scale-rows.  The  outer  ventral  ray  white,  the  black- 
ish base  overlaid  with  gray,  the  rays  not  lifter  in  the  middle  tiian 
at  their  distal  ends. 
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The  original  description,  based  on  four  small  specimens  from  Kago- 
sbima,  the  only  specimens  hitherto  known,  may  be  corrected  and  sup- 
plemented by  the  following  measurements  of  mature  specimens. 
Snout  2.9  to  3.1  in  head,  orbit  equal  to  or  shorter  than  snout;  inter- 
orbital  about  5 ;  4^  (H*  5  scales  in  a  series  from  origin  of  second  dorsal 
to  lateral  line,  not  including  the  scale  on  the  lateral  line,  6  or  6  below 
the  second  spine  of  the  first  dorsal ;  pectorals  with  14  or  15,  instead  of 
17,  rays;  vertical  diameter  of  orbit  1.1  in  horizontal  diameter;  median 
rostral  ridge  extending  somewhat  beyond  vertical  through  anterior 
margins  of  eye ;  length  of  second  spine  of  first  dorsal  about  0.8  the 
distance  between  its  base  and  the  anterior  margin  of  orbit ;  pectoral  a 
little  more  than  half  as  long  as  head ;  ventral  filament  usually  reach- 
ing well  beyond  origin  of  anal.  Neither  the  length  of  the  snout,  nor 
the  number  of  spinous  ridges  on  the  scales  distinguish  C.  jordani 
from  O.  kiahmouyei^  these  being  the  two  differences  held  by  Smith 
and  Pope  to  separate  the  two. 

The  two  young  specimens  from  the  Eastern  Sea  differ  from  those 
taken  in  Kago^ima  Gulf  in  the  longer  snout,  more  acutely  angulated 
preopercular  ridge,  diorter  distance  from  ventral  to  isthmus,  but  the 
material  is  too  limited  to  form  definite  conclusions. 

Length  of  specimens  80  to  225  mm.,  26  to  70  mm.  to  anus. 

Table  to  ahmo  the  number  of  spinous  ridges  on  the  scales. 


iAotroM  station. 

Length  to 
anas,  nun. 

Nomberof 
ridges. 

4897 

20 

85.5 

40 

41 

44 

46 

50 

51 

67.5 

62.5 

68 

70 

70 

8to  6 
4to  7 
6toll 
7toll 

10  to  18 
7toll 
8to20 

11  to  20 
8tol8 
9tol8 
9tol8 

10  to  28 

12  to  28 

4808 

iTikMwiifinA  marlnt,. ,  r 

Sa?!!!^™::.::::::::::::::::.;. 

4043 

Trttonnhftnii,  mflrkot.. 

Do 

4943 

4941 

4940 

4043 

'^fuwwfiiiTiii  nurlnt.. . . 

Table  of  fin  ray  counts. 


Dorsal. 

Ventral. 

Pectoral. 

Rays. 

Sped- 
niens. 

Bays. 

Sped- 
mens. 

Rays. 

Sped- 
mens. 

n,8 

no 

11  10 

8 
10 
2 

7 

16 

14 
15 

6 
12 
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Table  of  mea9uremenU  in  hundredtfis  of  length  to  anus. 


station. 


KiftMhima. 


4M0 


4M1 


4M2 


4»e 


Totallm^h,  mm 

Xefi0A  to  anut,  mm 

Length,  head 

Length,  orbit 

Width,  intcrorbital 

Width,  suborbital 

Orbit  to  preoperde. 

Length,  snout 

Length,  maxillary 

Length,  barbel 

Depth,  bod V 

Width,  body 

Anus  to  anal 

Anns  to  ventral * 

Ventral  to  isthmus 

Height,  second  dorsal  spine. 

Length,  first  dorsal  base 

Interdoreal  space 

Length,  pectoral  fin 

Length,  outer  ventral  ray . . . 
Length,  second  ventral  ray.. 
Scales,  above  lateral  line . . . . 
Scales,  below  lateral  line. . . . 


1219 
70 
71 

16 
10 
» 
26 
20 
8.6 


60 
10 
26 
88 
90 
22 
6 
17 


2»+ 
70 
72 
24 
14 
10 
SO 
24 
20 
7 
61 
64 


24 

61 
21 
26 
66 
27 
18 
6 
16 


62.6 

77 

26 

16 

11 

ao 

26 
21 
0 


108 
67.6 
82 
20 
16 
10 

ao 

20 
21 

8 


ilTO 
61 
76 
28 
17 
10 
26 
27 
21 
8 


34 


26 
62 
10 
27 
41 
61 
22 
6 


6 

20 


20 
28 
40 
60 
19 
6 


21 
26 
41 
66 
22 
6 


P126 
36.6 
76 
27 
18 
11 
II 
60 
21 

8 
44 
20 

6 
20 
21 
61 
10 
20 
66 
67 
20 
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Plate  9,  fig.  1. 

This  species  is  a  close  ally  of  C.  anatiroatris  Jordan  and  Gilbert,* 
described  from  a  specimen  from  Misaki,  Japan.  C.  anatirostris  has 
been  recorded  twice  since  the  original  description:  by  Franz,  as 
C.  antirostris^  from  Aburatsubo,  Sagami  Bay,  and  by  Jordan 
and  Thompson,  as  C.  anagiroBtris^  from  Misaki,  also  in  Sagami 
Bay.  C.  prodttctw  is  described  from  ten  specimens  dredged  in 
Suruga  Gulf.  It  differs  from  C.  anaUrostris  in  the  longer  snout, 
not  shaped  like  a  duck's  bill ;  the  eye,  in  the  largest  specimen,  1.8  in 
the  snout,  instead  of  1.5 ;  the  barbel  shorter,  about  6  in  orbit,  instead 
of  about  half  eye ;  maxillary  4.6  in  head  instead  of  4 ;  gill  membranes 
without  a  free  fold;  scales  with  3  to  5,  instead  of  6  to  9,  divergent 
spinous  ridges,  those  on  the  top  of  the  head  not  similar  to  those  on 
body,  bearing  but  one  to  three  ridges;  length  of  orbit  little  less  than 
distance  from  ventral  to  anus,  instead  of  1.4  in  this  distance,  as 
measured  on  the  figure  of  C.  anatiroatrk. 

Type-specimen. — 806  mm.  long,  109  mm.  to  anus,  from  Albatross 
station  5059,  Suruga  Gulf,  Japan,  depth,  197  to  297  fathoms;  Cat. 
No.  76865,  U.S.N.M. 

Dorsal,  II,  8  (8  to  10) ;  ventral,  7;  pectoral,  18  (17  to  19). 

Dorsal  contour  of  snout  slightly  concave,  but  evenly  convex  from 
middle  of  snout  to  the  dorsal  fin ;  the  base  of  first  dorsal  nearly  hori- 

^A  pwndocaiidal  deiveloped. 

•BolL  U.  S.  FiBh  Comm^  1902  (1904),  p.  619,  text  fig. 

•Abh.  matb.-pli78.  Kl  K.  Bayer.  Akad.  der  WlflaeiMCh^  toL  4,  SappL  Bd.  1,  1910,  p.  27. 
«lCeiii.  Carnegie  ICaa.,  to!.  6,  pt  4,  1914,  p.  806;  a  ipedmen  smaller  than  the  tTPe. 
21  cm.  long,  with  a  shorter  snoot  and  a  larger  eye. 
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zontal;  ventral  contour  little  convex.  Depth  of  body  about  half 
length  of  head;  width  of  body  over  pectoral  bases  about  1.3  in  its 
depth ;  width  of  tail  2.25  in  its  depth  at  a  point  twice  length  of  head 
from  tip  of  snout. 

Head  3.95  in  total  length ;  snout  2.15  in  head,  its  sides  little  con- 
vex, straight  from  tip  backward  a  distance  equal  to  length  of  orbit; 
tip  of  snout  acuminate  and  spinigerous,  its  width,  opposite  anteriw 
orbital  margins,  1.3  in  its  length ;  its  depth  vertically  above  front  of 
premaxillaries  1.9;  suborbital  ridge  strong,  continuous  to  preoper- 
cular  angle;  occipital  ridges  slightly  converging  toward  their  mid- 
dle, and  slightly  diverging  to  the  posterior  ei\ds;  ridge  above  nasal 
fossa  and  orbit  continuous  with  the  postorbital  ridge;  denticulate 
membranous  margin  of  preopercle  produced  backward  as  a  rounded 
lobe;  margin  of  subopercle,  at  lower  angle,  sharply  produced  down- 
ward and  backward,  as  in  all  related  species.  Orbit  oblong,  the 
vertical  diameter  two-thirds  the  horizontal  diameter,  which  is  con- 
tained 1.8  times  in  the  snout,  nearly  4  in  head;  least  interorbital 
width  0.8  orbit  Mouth  small,  extending  to  below  middle  of  pupil; 
maxillary  4.6  in  head;  teeth  in  bands,  tiie  outer  premaxillary  series 
scarcely  enlarged.  Barbel  short  and  slender,  about  6  in  orbit  Six 
branchiostegals;  gill  membranes  attached  to  isthmus,  without  a 
free  fold. 

Pyloric  caeca  scarcely  shorter  than  the  orbit;  27  were  counted  in  a 
paratype. 

Distance  from  center  of  anus  to  origin  of  anal  fin  3  in  orbit,  its 
distance  from  base  of  outer  ventral  ray  a  little  greater  than  length 
of  orbit;  distance  from  ventral  to  isthmus  equal  to  length  of  orbit 
No  thoracic  scaleless  pit 

Scales  large,  4^  or  5  in  a  series  from  origin  of  second  dorsal  to  the 
lateral  line  (excluding  lateral  line  scale) ;  those  on  the  body  bear 
usually  five  very  strongly  spinous,  divergent  ridges,  the  median  ridge 
strongest,  armed  with  about  five  imbricate  spines,  these  becoming 
larger  posteriorly  on  all  the  ridges,  the  last  spine  extending  beyond 
the  margin  of  the  scale;  some  scales  have  3  or  4  ridges,  but  none  have 
more  than  5;  the  scales  before  the  first  dorsal  and  those  on  the  belly 
smaller  than  those  on  sides  of  body;  the  scales  on  the  median  rostral 
ridge  are  not  strongly  specialized  and  are  elliptical  in  outline,  bearing 
one  to  four  divergent  crests;  the  medirostral  ridge  is  bounded  on  each 
side  by  a  definite  series  of  scales,  each  of  which  bears  several  ridges; 
toward  the  tip  of  the  snout  the  scales  become  smaller  and  usually 
bear  but  a  single  keel  composed  of  suberect  spinules;  the  median 
occipital  scute  and  the  scales  on  the  occipital  ridges  and  on  the  ridge 
above  the  orbit  bear  each  a  single  strongly  spinous  keel;  scales  on 
ridge  on  upper  margin  of  nasal  fossa  with  about  three  keels;  a  series 
of  large  scales,  similar  to  those  of  the  body,  extend  backward  from 
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the  orbit,  midway  between  the  occipital  and  postorbital  ridges,  the 
remaining  scales  between  these  ridges  being  small;  scales  <m  operdes 
similar  to  those  on  body,  but  those  <Mr  suborbital  region  are  small; 
tip  of  snout  with  a  spinigerous  plate  above  and  below ;  underside  of 
head  wholly  scaleless,  even  below  the  angle  of  preopercle. 

First  dorsal  spine  small  but  sharp,  entirely  smooth  (with  two  small 
spinules  in  a  paratjrpe),  longer  than  the  snout,  and  slightly  longer 
than  the  soft  rays;  base  of  first  dorsal  1*5  in  orbit,  1.75  in  interdorsal 
space.  Pectoral  2.9  in  head.  Outer  ventral  ray  reaching  past  anus, 
but  not  to  origin  of  anal,  the  other  ra3rs  not  reaching  anus. 

Color  in  alcohol  brownish,  underlaid  with  silvery  on  breast  and 
anterior  part  of  sides  and  with  blackish  on  belly ;  underside  of  head 
grayish  anteriorly,  silvery  posteriorly,  with  small  grayish  brown 
punctulations;  buccal  and  branchial  cavities  lined  with  blackirii,  ex- 
cepting a  narrow  border  on  inner  edge  of  opercular  membrane;  peri- 
toneum blackish,  underlaid  with  silvery. 

Six  paratypes,  five  from  Atbatrass  station  5059,  at  which  the  type 
was  dredged,  and  one  from  station  5066,  also  in  Suruga  Oulf ;  depth, 
211  to  298  fathoms.  Some  of  these  have  a  shorter,  broader  snout 
than  the  type.  In  addition,  three  small  specim^is,  86  to  90  mm. 
long,  27  to  80  mm.  to  anus,  were  dredged  at  stations  5059,  5066,  and 
5072, 148  to  297  fathoms ;  Suruga  Oulf.  These  differ  from  the  larger 
specimens  in  several  characters  probably  due  to  the  difference  in  size : 
Orbit,  3.1  to  3.6  in  head,  1.4  to  1.5  in  snout;  snout,  2.3  to  2.4  in  head ; 
maxillary,  4.4  to  4.6;  distance  from  ventrals  to  anus,  about  equal  to 
orbit;  distance  from  anus  to  anal,  3.8  in  orbit;  scaly  ridges  of  head 
strong ;  scales  of  body  bearing  one  to  three  ridges. 

Table  of  meoBurements  in  hundredths  of  length  to  anus. 


AJbatroBS  station 

Total  length,  mm 

Length  to  anu«,  mm 

Length,  head... 

Length,  orbit 

Width,  interorbital 

Width,  8uborl)ital 

Orbit  to  preopercle 

Xrength,  pnout 

Wldui,  snout. 

Length,  maxillary , 

Length,  barbel , 

Depth,  body 

Width,  body 

Anus  to  anal 

Anus  to  ventral 

Ventral  to  fathmua. 

Height,  second  dorsal  spine., 

Lengtb,  £isi  dorsal  bo^o 

Interdorsal  space — 

Length,  pectoral  fln , 

Length,  outer  ventral  ray.,,, 
Length,  second  ventral  ray . . 

Scales,  above  lateral  line 

Scales,  below  lateral  line 

Soft  ravs,  iirnt  dorsal 

Ventral  rays. 

Pectoral  rays 


60M 

6060 

6060 

6060 

6069 

6060 

6066 

806 

286 

261+ 

217 

1220 

>180 

228 

100 

08 

08 

88 

80 

78.6 

76 

72 

72.6 

72 

70 

71 

71.6 

78 

18.5 

10.6 

10 

20 

20 

20 

20 

14.7 

14.6 

16 

18 

18 

14.7 

14 

10 

0.6 

8.6 

0 

8.6 

0.6 

0.5 

22 

22 

23.6 

22 

21 

22 

21 

83.6 

88.6 

88 

81 

81.6 

8L7 

88 

26 

23.6 

28 

24 

26 

26 

24 

16 

16 

16 

16 

16 

16 

8.6 

2.6 

2.7 

4 

8.6 

8.6 

8.6 

88.6 

82 

82 

81 

81.6 

80.2 

81 

28 

26 

27 

26 

26 

28.6 

26 

6.6 

6 

6 

6 

6 

6.6 

6 

28.6 

22 

28 

28 

20 

10.6 

20 

10 

20.6 

10.6 

18.6 

18 

10 

87 

88 

38.6 

86 

86 

87 

1L8 

14 

16 

16 

14.6 

18 

18 

10 

10.8 

18 

16 

18 

20 

16 

27 

'  27 

27 

25 

20 

24.2 

26 

26 

26 

25 

25.6 

26 

18 

16.2 

IT 

18 

10 

16 

6 

6 

6 
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5 

6 

16 

18 

17 

17 

18 

18 

8 

8 

10 

6 
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0 

0 

7 

7 

7 

0 

7 

7 

7 

17 

18 

18 

18 

18 

10 

18 

1 A  pfeodooaudal  dtrelopod. 
36899''— Proc.NJdLvol.51— 16 12 
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IS.  C0BL0BHTNCHU8  JAP0NICU8  (T^mhImIc  mmd  ScUtgil). 

Macrurus  japonicus  Tbmminok  and  Sohlbqkl,  Fauna  Japonica,  184d,  p. 
256,  pL  112,  fig.  2.~OthrTHEB,  ChaUenoer  Bjeiporta,  vol.  22,  Deep-Sea 
Fishes,  1887,  p.  127,  pi.  29,  fig.  O. — Steuvdachneb  and  DdDEBUsm, 
Fische  Japans,  vol.  4,  1887,  p.  288. 

Coelorhynohua  japanious  Jobdan  and  Qilbebt,  BnlL  U.  S.  Fish  Gomm.,  1902 
(1994),  p.  617. — ^Fbanz,  Abh.  math.-phys.  kl.  k.  Bayer.  Akad.  der  Wis- 
sensch.,  vol.  4,  Suppl.  Bd.  1, 1910,  p.  26. — ^Jobdan  and  Thompson,  Mem. 
Carnegie  Mus.,  voL  6,  pt  4,  1914,  p.  306. 


Albairo99 
station. 

Oenflnd  locality. 

Depth  In 
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Nmnbflr 

ofsped- 
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Oil  east  coast  (rfoottrai  Hondo 

344-253 
358 

197-397 
350 

1 
1 
3 

1 

4968 

do 

5060 

Sununi  Gulf 

acMo 

.:!vX...\v.....:.:::. :.::..:: :.. 

Scales  with  3  to  5  strongly  divergent  spinous  ridges;  6  or  7  scales 
from  origin  of  second  dorsal  to  the  lateral  line;  those  on  ridges  of 
head  moderately  strengthened ;  the  median  rostral  ridge  extends  to 
opposite  the  anterior  margins  of  orbits,  and  bears  a  series  of  about  12 
subquadrate  scales  with  4  to  8  spinous  ridges,  which  radiate  from  a 
point  near  the  anterior  margin  of  the  scale;  the  occipital  and  postor- 
bital  ridges  bear  a  series  of  narrow  scales  with  one  or  two  ridges 
armed  with  a  few  conic  spines;  a  similar  scale  forms  the  occipital 
scute;  the  ridge  on  the  upper  orbital  margin  bears  a  series  of  scales 
with  conic  spines  along  several  divergent  ridges;  the  ridge  on  the  pos- 
terior half  of  the  upper  margin  of  the  nasal  fossa  bears  four  scales 
which  become  smaller  and  narrower  anteriorly ;  the  scales  in  a  series 
midway  between  the  occipital  and  postorbital  ridges  are  similar  to 
the  scales  of  the  body,  but  larger ;  those  on  the  next  series  below,  and 
those  on  the  opercles,  are  similar  to  those  on  the  body;  a  patch  of 
small  scales,  with  a  single  crest,  on  the  upper  end  of  the  preopercle; 
the  tip  of  the  snout  is  covered  with  a  modified  triangular  scale,  with 
suberect  spinules;  scales  elsewhere  on  the  head  are  mostly  with  a 
single  ridge  armed  with  sharp  spinules.  Posterior  half  of  nasal 
fossa,  and  the  gular  and  branchiostegal  membranes  are  naked. 

Lateral  margins  of  snout  but  slightly  convex,  the  dorsal  contour 
concave. 

Fifty  pyloric  caeca,  shorter  than  the  orbit,  were  counted  in  one 
specimen. 

The  young,  as  usual  in  the  genus,  have  a  shorter,  broader  snout, 
larger  eye,  and  other  differences  brou^t  out  in  the  following  table: 
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Table  of  meoMurementM  in  hundredtha  of  length  to  aiUM. 


AUxtiross  station 

Total  length,  mm , 

Length  to  anui^  mm 

L«i]^h ,  head 

Length,  orbit , 

Width,  interorbital 

Width,  suborbital , 

Orbit  to  preopercle , 

Length ,  snout - 

Length,  maxillary 

Length,  barbel 

Depth,  Dody.. 

WiSth,body 

Anus  to  anal 

Anus  to  ventral 

Ventral  to  1st  hmua 

Height,  second  dorsal  spine. 

Length,  first  dorsal  base 

Interdorsal  space 

Length,  pectoral 

Length,  outi»r  ventral  ray 

Scales,  above  lateral  line. . . . . 

Soft  ravs,  first  dorsal 

Ventral  rays '..... 

Pectoral  rays 


4968 


142 

73 
2S 
18.  S 

9.IS 
2S 
81 
30 

6.8 


6 
22 
20 

26 
9.8 
17 


22 

7 

8 

7 

19 
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807 
120 
75 
20 
14 

9 
26 
88.8 
19.6 

6.8 
84 
24 

6 
28 
20 
91 
U 
16 


28 
7 

10 
7 

19 


80B9 

182 
66 

77 

28 

16 

10 

26 

88 

20 

7 

86 

27 

6 

28 

21 

81 

18 

19 

28 

84 

7 

9 
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80S0 
168 
49 
77 

28 
16 

9 
26 
88 
18 

8 
86 
28 

4 

19 
20 
81 
13 
17 
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166 
88 

76 
22 
16 

8 
24 
84 
18 

6 
84 
24 

4 
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20.6 
81 
12 
17 
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Maerurus  tokienaia  Stxindachnke  and  D&DSBixnf,  FiBChe  Japans,  yoL  4, 
1887,  p.  283. 
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Description  of  a  specimen  21^  mm.  long,  from  station  4916 : 
Dorsal  contour  of  head  evenly  convex,  the  sides  nearly  straight  for- 
ward and  backward  from  the  prominent  rounded  lateral  angle; 
depth  of  body  equal  to  length  of  snout,  2.8  in  head ;  width  of  snout  at 
base  1.3  in  its  length ;  vertical  depth  over  front  of  premaxillaries  1.66 
in  its  length;  preoral  length  of  snout  1.2  in  preocular  length;  sub- 
orbital ridge  armed  anteriorly  by  a  single  row,  and  posteriorly  by  a 
doable  series  of  strongly  spinous  scales;  scales  on  the  rounded  tip  of 
snout  and  on  the  lateral  angles  somewhat  strengthened  and  more 
strongly  armed  than  the  neighboring  ones,  but  not  forming  prominent 
tubercles;  median  rostral  ridge  with  a  series  of  quadrate  scales; 
occipital  ridges  strong  and  nearly  parallel,  but  slightly  converging 
towards  the  middle  of  their  length  from  both  ends,  the  least  width 
between  the  ridges  half  the  interorbital;  a  weaker  postorbital  ridge 
from  the  upper  orbital  margin  to  the  upper  margin  of  the  opercle; 
lower  angle  of  subopercle  sharply  produced  backwards.  Orbit  oval, 
its  vertical  diameter  1.3  in  its  horizontal  diameter,  which  is  contained 
1.8  times  in  the  snout,  4.2  times  in  head.  Maxillary  longer  than  orbit, 
1.66  in  snout,  extending  past  vertical  from  pupil.  Barbel  short  and 
slender,  3.8  in  orbit.    Six  branchiostegals;  gill-membranes  with  a 
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wide  free  fold ;  gill  slit  before  first  arch  1.5  in  orbit,  slit  behind  fourth 
arch  2.9. 

Six  scales  between  origin  of  second  dorsal  and  lateral  line,  exclud- 
ing the  lateral  line  scale;  most  of  the  scales  of  the  body  with  5,  some 
with  3,  strong  divergent  ridges,  armed  with  about  5  strong  procum- 
bent imbricate  spines,  the  posterior  one  stnnigest,  and  extending  be- 
yond the  scale  margin.  Lower  surface  of  head  completely  naked, 
with  the  exception  of  a  very  well  defined,  elliptical  patch  of  scales 
below  the  angle  of  the  preopercle.  A  few  prickly  scales  on  the  lower 
acute  end  of  the  large  pyrif orm  nasal  fossa,  which  is  as  long  as  the 
eye;  a  pair  of  naked  grooves  near  tip  of  snout,  converging  anteriorly ; 
scales  of  the  median  rostral  ridge  anteriorly  with  two  divergent 
ridges,  posteriorly  with  a  single  keel,  and  with  a  few  lateral  spinules; 
two  well-defined  series  of  scales  on  each  side  of  the  rostral  ridge  be- 
tween it  and  a  lateral  groove  parallel  to  it;  the  scales  in  these  series 
are  armed  each  with  a  single  spinous  ridge;  the  two  series  on  each 
side  diverge  opposite  the  end  of  the  rostral  ridge,  the  inner  series  of 
each  side  meeting  above  the  middle  of  the  orbit,  and  forming  a  median 
occipital  series,  the  outer  series  becoming  continuous  with  the  occip- 
ital ridge;  two  lateral  occipital  series,  between  the  occipital  ridge 
and  the  median  series,  not  extending  on  the  snout;  scales  small  and 
prickly  outward  from  the  lateral  rostral  grooves;  scales  in  the  modi- 
fied series  midway  between  occipital  and  postorbital  ridges,  and  on 
the  operdes,  with  3  spinous  divergent  ridges,  those  on  the  suborbital 
ridge  with  several  spinous  ridges;  other  scales  of  the  head  with  a 
single  trenchant  spinous  crest,  strongest  on  the  occipital  and  postor- 
bital ridges. 

Color  light  brown  (dark  on  belly),  with  about  six  distinct  dark 
brown  bars  extending  across  the  body,  and  about  as  wide  as  the  inter- 
spaces between  them;  one  is  located  behind  the  occiput,  the  second 
below  the  first  dorsal,  one  below  the  interdorsal  space,  three  broad 
ones  on  the  anterior  half  of  tail,  and  several  indistinct  ones  behind 
these.  Head  grayish,  except  on  the  dusky  opercle.  Vertical  fins 
dusky,  the  anal  with  a  blackish  margin ;  ventral  dark,  but  with  a  light 
filament;  two  uppermost  pectoral  rays,  and  the  distal  ends  of  the 
other  rays  dark.  Buccal,  branchial,  and  peritoneal  cavities  lined  with 
blackish,  the  branchial  cavity  with  a  whitish  margin  on  the  opercular 
membranes,  the  peritoneal  lining  spotted,  underlaid  with  silvery. 

A  larger  specimen,  in  poor  condition,  about  535  mm.  long,  from 
station  4911,  differs  from  the  smaller  specimen  in  the  following  char- 
acters: Scales  on  anterolateral  angle  of  snout  scarcely  enlarged; 
length  of  snout  2.27,  width  1.55  in  its  length;  depth  over  tip  of  pre- 
maxillaries  1.65;  orbit  smaller,  2.1  in  snout;  maxillary  3.65;  scaly 
ridges  less  prominent ;  scales  with  5  to  7  ridges ;  nasal  fossa  more  com- 
pletely scaled  anteriorly ;  a  few  lateral  spinules  besides  the  median  keel 
on  the  scales  on  top  of  head ;  scales  on  median  rostral  ridge  with  5 
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spinous  ridges;  ihoBB  on  the  opercles,  and  an  the  series  between  the 
occipital  and  postorbital  ridges  with  3  to  7  spinous  ridges.  First 
dorsal  spine  concealed  (sharp  in  the  smaller  specimen) .  Fifty  pyloric 
caeca,  shorter  than  the  orbit 

C.  tokientia  is  probably  most  closely  related  to  C.  maororhynehua 
Smith  and  Badcliffe/  a  Philippine  species,  and  to  C.  quadricristatus 
(Alcock),'  an  Indian  species.  From  C,  macrorhynchua^  it  differs  in 
the  absence  of  scales  on  the  mider  side  of  the  head,  excepting  the 
definite  small  posterior  patch;  the  dark  bars  of  the  body;  the  blmit 
snout;  and  the  shorter  interdorsal  tpace,  which  is  shorter,  instead  of 
longer,  than  the  base  of  the  first  dorsal.  From  C.  qwidricrUtatuB^  it 
differs  in  the  shorter  blunter  snout;  the  larger  eye;  the  naked  under- 
side of  head ;  in  the  more  numerous  pectoral  rays,  18  or  19,  instead  of 
16 ;  and  in  the  ventral  extension  of  the  dark  bars  to  the  anal  base. 

Table  of  meaaurements  in  hundredths  of  length  to  anu$. 


A  lbatT0S9  8t&ihn 

Total lerigth,  mm ..,.,. 

Lmffth  to  anus,  mm 

length,  head ..,. 

I>©Dgth,  orbit 

WMLh.interorbital 

Width,  sulwrbital 

Orbit  to  preopercle, 

length,  snout 

Width,  snout 

length,  maxillary. 

Length,  barbel 

Depth,  body 

Width,  l)ody 

Anus  to  anal 

Anus  to  ventral 

Ventral  to  Isthmus 

Height,  second  dorsal  spine. . 

Length  first  dorsal  base 

Interdorsal  space 

length,  outer  ventral  ray 

Lengto,  second  ventral  ray... 
Scales,  above  lateral  line. '. . . . 

Soft  rays,  first  dorsal 

Ventral  rays 

Pectoral  rays 


4011 

8» 

2S1 

71 

16 

14.6 

7 

36.8 
82.6 
30.5 
30.6 
5 
83 
38.6 


31 

30 

36.6 

13 

11.6 

20 

14.6 

0 

9 

7 
18 


4910 
313 
78.6 
77.6 
10 
17.6 

0 
38 
88.6 
30 
30 

6 

88.6 
34 

7 
31 
31 


13.6 

0 
87 
18 

0 

0 

7 
10 


17.  COBLORHTNCHUS  PAKALLBLUS  (Gttntbtr). 

MaeruruM  paralleluM  GthvTHER,  Ann.  Mag.  Nat  Hl8t»  ser.  4,  vol.  20,  1877, 

p.  480;  Challenger  Reports,  vol.  22,  Deep-Sea  Fishes,  1887,  p.  125 

(in  part). 
CoeHorhynchuM  paraXlelua  Jobdan  and  Quxekt,  BnlL  U.  S.  Fish  Ckmua,  1002 

(1904),  p.  618.— Fbanz,  Abh.  inath.-phys.  U.  k.  Bayer.  Alcad.  der  Wis- 

sensch.,  vol.  4,  Suppl.  Bd.  1, 1910,  p.  26. 
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^Badellffe,  Proc.  U.  S.  Nat  Mas.,  yd.  48,  1012,  p.  127,  pi.  29,  flg.  1. 

•Alcock  In  Wood-Mason  and  Alcock,  Ann.  Mag.  Nat  Hiat.  (6),  toI.  8,  1891,  p.  110; 
Aloock,  Journ.  Aaiatic  Soc.  Bengal,  yol.  68,  pt  2,  1894,  p.  126 ;  lUaatrationB  of  the  Zoology 
of  the  Investigator,  1894,  pL  8,  flg.  1 ;  A  Deacriptive  Catalogue  of  the  Indian  Deep-«ea 
flahea,  1889,  p.  106. 
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Under  side  of  head  completely  scaled ;  scales  between  the  strong 
ridges  of  the  head  small,  mostly  with  a  single  median  keel,  excepting 
a  series  of  scales  midway  between  the  occipital  and  postorbital  ridges. 

Subopercle  sharply  produced  downward  and  backward  at  its  lower 
angle.  Branchiostegals  6.  Only  9  pyloric  caeca,  two-thirds  as  Icmg 
as  the  eye. 

Table  of  meMurements  in  hundredths  of  length  to  anus. 


iiOtrtroM  station 

T9tallenglik,mm 

Length  to  a/nnt,  mm 

Leoirtb.he&d 

Length,  orbit 

mSlh^lnteroibital 

Width,  suborbital 

Oibit  to  preoMfde. 

Langth,  mazinary... 

Lansih,  snoot 

Len£th.bart)el 

Depth,  Dody 

wfith,bod7 

Anns  to  anal 

Amis  to  yentral 

Ventral  to  isthmus 

Heifi^t,  second  dorsal  spine 
LeAgth^flrstdorsalbaae . .  .. 

Inteidofsal  space. 

Length,  pectoral 

Length,  enter  ventral  ray. . 
Length,  second  ventna  ray. 
Scales,  above  lateral  line. . . 

Soft  rays,  llist  dorsal 

Ventral  rays 

Pectoral  lays 


4909 

4909 

4900 

4906 

»49 

104 

83 

99 

72 

82 

27 

60.6 

73 

70 

79 

19 

31 

22 

22 

1A.5 

17 

17 

10 

9 

10 

10 

28 

38 

30 

10.5 

10.5 

19 

80 

82 

80 

88 

4 

5 
80 

88 

29 

82 

38 

36 

8 

3.6 
36 

37 

23 

34 

17 

10 

10 

10 

20 

11 

11 

13.6 

36 

37 

16 

6 

8 
•7 
18 

18.6 

36 

36 

13.5 

6 

8 

7 

18 

Geniifl  ABTSSICOLA  Goode  and  Bean. 

Ahyssicola  Goods  and  Bean,  Oceanic  Ichthyology,  1895,  p.  417. 

This  genus  is  doubtless  a  close  ally  of  Coelorhynchus^  having  the 
snout  produced,  the  suborbital  ridge  continuous  to  the  preopercle. 
the  median  rostral,  occipital,  and  postorbital  ridges  present,  and  th^ 
dorsal  spine  smooth.  Abyssicola  differs  from  Coelorhynchua  chiefly 
in  dentition,  having  the  teeth  biserial  in  both  jaws  (crowded  on  sides 
of  upper  jaw)  instead  of  in  bands.  The  ridges  of  the  head  are 
weaker  and  the  sides  of  the  head  much  straighter,  being  much  less 
angulated  at  the  preorbital  ridge.  The  sharp,  backward  projection 
of  the  subopercle  at  its  lower  angle  and  the  strongly  divergent  ridges 
on  the  scales  seem  to  place  Abyssicola  near  those  species  of  Coelo- 
rhynchus  here  referred  to  the  subgenus  Oxymacrurus^  but  the  snout 
is  less  produced  and  the  anus  more  remote  from  the  anal  than  in  any 
species  in  that  section  of  Coelorhynchus.  The  anus  is  preceded  by 
a  large  naked  fossa,  containing  a  gland-like  body  covered  by  thickly 
pigmented  tissue. 

Only  the  type-species  is  known,  and  this  is  rather  common  off  the 
east  coast  of  Hondo. 
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U.  ABTMnCOLA  MAGIOCHIB  (( 


Macruru$  macroohir  OUntuxb,  Ann.  Mag.  Nat  Hist  (4),  vol.  20»  1877,  p. 

4S8;  Challenger  Reports,  vol.  22,  Deep-Sea  Fishes,  1887,  p.  148,  fig.  29, 

fig.  B.  (off  Bnoshima,  845  fathoms). 
Abp99ioola  maoro^ir  Ooodb  and  Bean,  Oceanic  Ichthyology,  1896,  p.  417, 

pL  C,  fig.  848.— JoBDAN  and  Sntdke,  Proc  U.  S.  Nat  Mns.,  voL  28,  1900, 

p.  876  (off  Tokyo;  AlbatroMS,  1896). — Jordan  and  Gilbebt,  Boll.  U.  S. 

Fish  Ck)mm.,  1902   (1904),  p.  607   (Sagami  Bay,  Albatrou,  1900).— 

Franz,  Abh.  math.  phys.  kL  k.  Bayer.  Akad.  der  Wissensch.,  vol.  4, 

SnppL  Bd.  1, 1910,  p.  26. 
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Owing  to  the  incompleteness  of  the  original  description,  five  large 
specimens  are  here  described,  all  more  than  500  mm.  long. 

Width  of  body  over  pectoral  bases  2.4  to  3  in  length  of  head  to 
upper  angle  of  opercle.  Head  with  subvertical  sides,  its  width  2.1 
to  2.3  in  its  length.  Vertical  diameter  of  orbit  0.8  the  horizontal 
diameter,  which  is  contained  8.8  to  3.7  times  in  head,  an  anterior 
crescent-shaped  portion* scaled,  the  iris  yellow,  about  one-third  as 
wide  as  pupil,  membrane  connecting  iris  with  margin  of  orbit  light 
brown,  the  two  colors  sharply  contrasted.  Interorbital  region  con- 
vex, not  abruptly  widened  posteriorly,  its  width  about  equal  to  length 
of  orbit ;  snout  8.25  to  3.6,  conic  and  produced,  the  tip  on  a  horizontal 
through  middle  of  pupil;  terminal  and  lateral  tubercles  little 
strengthened;  median  superior  rostral  ridge  extending  from  tip  of 
snout  to  past  front  of  orbit;  lateral  ridges  well  marked,  but  feebly 
developed  when  compared  to  the  ridge  in  Coelorhynchus^  curved 
downward  below  the  orbit,  and  extending  to  the  preopercular  angle, 
which  is  acutely  produced  backward,  as  in  Coelorhynchvs;  occipital 
ridges  converging  rather  strongly  from  both  ends  toward  the  mid- 
dle of  their  length,  the  least  width  between  them  2.5  to  3  in  the  inter- 
orbital width ;  margin  of  subopercle  sharply  produced  downward  and 
backward  at  its  lower  angle,  opposite  the  end  of  the  lower  limb  of  the 
opercle,  as  in  the  subgenera  Oxyrruicrvrus  and  Paramacrurua  of  the 
genus  Coelorhynchus;  interopercle  and  subopercle  concealed  behind 
the  preopercle.  Barbel  5.5  to  7  in  orbit  Mouth  a  little  oblique, 
large,  extending  from  below  nostrils  to  beyond  orbit;  maxillary  2.8 
to  2.4  in  head;  teeth  biserial  in  both  jaws,^  crowded  posteriorly  in 

^  Teeth  incorrectly  described  by  Gfinther  as  being  *'  coarsely  yllliform  in  a  narrow  band 
<^  the  upper  jaw,  and  in  a  single  series  in  the  lower." 
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upper  jaw  to  form  three  series,  the  outer  premaxillary  series  either 
larger  or  smaller  than  the  imier  series;  teeth  of  imier  mandibular 
series  always  enlarged,  the  outer  series  close  to  the  inner  series,  as  in 
Nematotmrus.  Six  branchiostegals;  gill  membranes  with  a  wide  free 
fold;  width  of  slit  before  first  arch  1.6  to  1.7  in  orbit,  the  slit  behind 
last  arch  2  to  2.5 ;  gill-rakers  tubercular. 

Seven  scales  in  a  series  from  the  origin  of  the  sec<md  dorsal  to  the 
lateral  line,  18  or  19  in  a  series  from  origin  of  anal  to  lateral  line, 
counted  obliquely  forward  and  upward,  exclusive  of  the  lateral  line 
scale.  Scales  on  back  and  sides  with  7  to  10  strongly  divergent 
ridges,  armed  with  retrorse  spinules,  the  last  of  which  does  not  pro- 
ject beyond  the  margin  of  the  scale;  those  on  belly  smaller,  with  3  to 
6  ridges.  Under  side  of  head  completely  scaled  excepting  the  gular 
and  branchiostegal  membranes.  Nasal  fossa  less  than  half  as  long 
as  orbit,  and  naked,  with  the  exception  of  a  few  scales  near  its  an- 
terior end.  Inner  edge  of  shoulder  girdle  with  cycloid  scales  near 
outer  margin.  The  scales  of  the  head  are  considerably  differentiated 
in  certain  areas,  and  along  the  ridges,  but  are  apparently  not  so 
highly  differentiated  as  in  Coelorhynckus.  Those  on  the  occipital 
ridges  are  little  modified  anteriorly,  bearing  about  5  divergent  ridges, 
but  become  stronger  posteriorly,  the  median  ridge  forming  a  strong 
keel,  the  lateral  ones  smaller,  entirely  obsolete  on  some  scales;  those 
on  top  of  head  with  3  to  7  divergent  spinous  ridges,  becoming  smaller 
anteriorly,  being  scarcely  more  than  prickles  between  the  indistinct 
rostral  groove  and  the  anterolateral  margin  of  snout ;  median  superior 
rostral  ridge  with  a  series  of  subquadrate  scales,  widening  posteriorly, 
each  armed  with  about  ten  rows  of  spinules  radiating  from  near  the 
center  of  the  scale,  the  last  spine  pointed  posteriorly ;  those  on  the 
lower  half  of  cheeks,  and  (m  the  under  side  of  the  head,  similar  to 
those  on  the  belly,  not  being  so  greatly  reduced  as  in  Coelorhynchus; 
suborbital  ridge  sharp,  accompanied  above  by  (me  row  of  small  scales 
before  pupil,  becoming  smaller  anteriorly,  and  by  two  series  of  large 
irregular  scales  from  below  pupil  to  preopercle;  those  on  opercle  and 
preopercle  enlarged,  bearing  7  to  12  ridges. 

Twenty-nine  and  31  pyloric  caeca  were  counted  in  two  southern 
specimens,  and  29  in  one  northern  specimen,  the  longest  in  each  case 
shorter  than  the  orbit 

Anus  preceded  by  an  oval  black  scaleless  fossa.  A  large  glandular 
body  is  located  in  the  body  wall,  above  this  fossa.  A  similar  fossa  is 
found  in  some  species  of  Coelorhynchus^  in  M(ilacocephal/U8^  and  in 
some  species  of  the  large  genus  Lionurua. 

Color  light  brown,  underlaid  with  silv^y  on  the  lower  half  of 
trunk  and  head,  belly  somewhat  darker;  ventrals  blackish;  other  fins 
dusky,  the  first  dorsal  blackish  near  tips  of  rays.    Young  lighter  in 
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color,  with  much  more  silver;  fins  li^t,  ventral  blackish  near  base 
only. 

First  dorsal  spine  small  but  sharp,  compressed  anteroposteriorly ; 
the  second  spine  rounded  and  smooth. 

The  specimens  dredged  in  comparatively  shallow  water,  off  Matsu- 
shima  Bay,  greatly  extend  the  northern  limit  of  distribution  of  this 
species.  They  are  evidently  the  young  of  A.  macrochir;  they  differ 
from  the  southern  specimens  in  the  much  lighter  color,  as  described, 
and  in  the  proportions  of  the  head,  having  the  eye  larger,  the  snout 
longer,  and  the  postorbital  length  of  head  shorter.  These  differences 
are  assumed  to  be  due  to  the  difference  in  size  between  the  northern 
and  southern  specimens,  and  are  well  illustrated  in  the  tables  of  pro- 
portional measurements.  The  specimens  from  station  5048  are  from 
91  to  268  mm.  l<Hig,  24  to  72  mm.  to  anus.  A  similar  specimen,  19 
mm.  long  to  anus,  was  dredged  in  the  Eastern  Sea. 

Tables  of  measurement  in  hundredthB  of  length  to  anus. 


SOUTHERN  SPECIMENS. 

A  IbatTosg  station 

0) 

183 
71 

30.5 
31.5 

8 

83.5 
33 
38 

8.5 
47 
30 

n.5 

18.5 
36.5 

4067 

■570 
161 
73.5 
32.5 
33.5 

4067 

167 
78.5 

4068 
684 

116 
71.5 
31.5 
33 

8.5 
88 
21 
30.5 

8 
40 
30.5 
18 
30 
30 
88 

Total  lenffth,  mm , 

Length  to  aniM,  mm 

m 

75 

38.5 

31.5 

9 
85 
33.5 
88 

4.5 

Length,  he&d 

Length,  orbit 

Width,  Interorbital 

Width,  suborbital 

Orbit  to  preopercle 

88 
21.5 
80.5 
4 
50 
30 
13.5 

84.5 
33 
8L5 
4 
40 
81 
13 

Length,  snout 

Length,  barbel 

Depth,  body 

Width,  body 

88.5 
10 
30 
37 

Anus  to  anal 

Anu3  to  ventral 

Ventral  to  isthmus 

Height,  second  dorsal  spine 

86 

84 

Height,  third  dorsal  ray 

Length,  first  dorsal  base 

18 

40.5 
9 
33 

15.5 
36.5 

18 
88 

19 
48.5 

18 
38 

Int^rdorsal  space 

Height,  second  dorsal 

Height,  anal 

30 
48 

4 
80 
40 
37.5 
32.5 
11 

7 
17 

Length,  pectoral  fln 

43.5 
8.5 

Length,  first  pectoral  rav 

8 

8 
80 
88 

37.5 
10.5 
10 

7-8 
18 

7 
18 

Length,  second  pectoral'rav 

Length,  third  pectoral  ray ." 

Length,  outer  ventral  ray 

Length,  second  ventral  ray 

33 
20 
0 

7 
18 

35 

30 

10 

7 

1»-17 

Soft  rays,  first  dorsal 

Ventral  rays 

Pectoral  rays 

1  Tokyo  market;  K.  Otaki;  No.  8442,  Stanford  Univ.  Mnseom. 

>  Sagami  Bay,  Japan;  Alktutnm,  1900;  No.  8307,  Stanlnd  UiUt.  Miawm. 

•▲pseadooandaidavar  ~  ' 
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NORTHERN  BPECIMENS. 


Albatrots  gtatlon 

Total  length,  mm 

Length  to  anu*,  mm 

Length,  head 

Length,  orbit 

Width,  iuterorbltal. 

Width,  suborbital 

Orbit  to  preopercle 

I.«ngth,  snout 

Len^h,  maxillary 

Length ,  barbel 

Depth,  body 

Width, body... 

Anus  to  anal 

Anus  to  ventral 

Ventral  to  Lsthmus 

Height,  second  dor^Lil  spina.. 

Height,  th ird  dorsal  ray 

Length,  first  dorsal  base 

IntttFdorsal  space 

Length,  pectoral  fin 

Length,  urat  pectoral  my 

Length ,  second  pectoral  imy . 
Length,  third  pectoral  ray... 
Length,  outer  ventral  ray.... 
Length,  second  ventral  ray. . 

Soft  rays,  first  dorsal 

Ventral  rays 

Pectoral  rays.. 


fi04Q 
885 

100 
7« 
2S 
24 
9 
84 
26 
28.6 
4 
52 
29 
12 
20 
26 


19 
82 
43 


28 
11 
7 
17 


866 

96 
74 
28 
26 

9 
88 
26 
27 

8.5 
50 
88 
11 
18 

27.6 
80 


17 
86 
44.6 


27 


9 
7 
17 


5049 
886 

96 
70 
28 
24 

9 
82 

26 
20 
4 
50 
82 
10 
20 


17 
84 

42.6 


80 


10 
7 
17 


72 
74 
24 
26 

8.5 
81 
26 
27 

4 
47 
80 
12 
20 
27 

40.6 
40 
16.5 
81 
43 

6 
85 
40 
81.5 
26.6 

9 

7 
17 


5048 
+150 
48.5 
76 
28 
27 

9 
81 
27 
27 

6 
40 
81 
11 
19 
28 
48 
42 
20 
84 
42 

7 

40 
40 
86 
26 
10 

7 
18 


184 
84 
78 
27 
26 
10 
81 
27 
29 


5048 
91 
24 
70 
80 
27 
9 
80 
26 
26 


46 

41 

20 

28 

11 

11 

20 

28 

80 

29 

40 

18 

19 

88 

84 

41 

40 

87 

41 

10 

10 

7 

7 

Geiiiifl  HTBfENOCEPHALUS  CUgUott. 

This  genus  is  the  most  distinct  of  any  in  the  subfamily.  It  is  dis- 
tinguished from  all  other  Macrouroid  fishes,  with  the  exception  of 
Steindachneria  argetUea,  by  the  presence  of  ventral  striae,  consisting 
of  fine  parallel  lines  of  dark,  alternating  with  silvery,  pigment,  on 
the  ventral  areas  of  the  body.  There  are  invariably  two  ^^  lens-shaped 
bodies,"  possibly  photophores,  on  the  mid-ventral  line,  one  immedi- 
ately before  the  anus  and  one  before  the  ventrals,  connected  by  a 
black  ridge  along  the  wall  of  the  abdominal  cavity.  The  large  thin 
scales  with  weak  spinules,  the  papery  structure  of  the  bones  of  the 
head,  and  the  narrow  pectoral  are  characteristic  of  Hymenocephalus. 
In  several  characters,  Hymenocephalus  resembles  Bathygadvs  and 
its  allies.  Among  these  may  be  mentioned  the  large  modified  scales 
over  the  sensory  canal  on  the  side  of  the  head,  anterior  to  the  origin 
of  the  lateral  line;  the  large  sensory  canals;  the  anteroventral  exten- 
sion of  the  gill  opening;  the  comparatively  wide  slit  before  the  first 
arch ;  the  numerous  gill-rakers  (more  than  16  on  the  lower  limb  of  the 
outer  arch) ;  the  large  lateral  and  subterminal  mouth ;  the  thin  scales; 
the  variation  in  the  barbel,  which  is  absent,  rudimentary,  or  well 
developed  in  different  species  within  each  group.  It  resembles  the 
BathygaduB  group  also  in  having  seven  branchiostegals,  correlated 
with  a  posterior  position  of  the  anus,  which  is  immediately  before 
the  anal  fin. 

The  13  known  species  are  all  fragile  and  small,  less  than  1  foot  in 
length,  and  are  confined  entirely  to  tropical  or  subtropical  waters. 
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If.  HTMBNOCEPHALUS  STRIATI88I1IUS  (Jm^ui  and  GObtrt). 

HymenoeephaJut  MtriatisHmus  Jordan  and  Gilbert,  Bull.  U.  S.  Fish  Ck>mm., 
19Q2  (1904),  p.  (02,  text  flirure. 


AUminu 
Btstton. 

Dipthin 
Imoini. 

NmnlMr 
offlpwi- 

4807 

EMtarnSM 

ao7 

944-200 
944-368 
388 
107-307 

4066... 

Off  tfwt  oooft  of  Hondo. 

4067 

.„,A9 

4068 

.....do 

6060 

fkmpk  Onlf 

The  posterior  of  the  two  lens-shaped  bodies  is  characteristically 
bilobed  in  this  speciea 

The  fins  were  all  injured  in  the  type-specimens.  The  height  of  the 
8ec<Hid  dorsal  spine  is  contained  nearly  1.3  times  in  the  head;  third 
dorsal  ray,  1.3;  height  of  anal,  3.76;  length  of  first  articulated  pec- 
toral ray,  1.5;  the  second  and  longest,  1.4;  length  of  outer  ventral 
ray,  1.6,  reaching  to  second  anal  ray;  second  ventral  ray,  2.1,  not 
nearly  reaching  to  anu& 

Shoulder  girdle  naked  on  inner  edge. 

Table  of  fln  rays. 


Fint 
doml. 

T«tnL 

PwtonL 

4807 

n,8 
n,8 

8 

8 

I 

I 
8 
8 
8 

8 

18 
18 
18 
14 
14 
14 
14 
14 
14 
18 

4066 

4087 

SSf::::::::::::::::::::::::::: 

4087 

4087 

4087 

4067 

4087 

6080 

Tables  of  measurements  in  hundredths  of  length  to  anus. 


Albatross  station 

Total  lengthy  mm 

Length  to  anmt  w™ 

Length,  head 

Length,  orbit 

Width,  interorbital 

Width,  suborbital 

Orbit  to  preopercle 

Length,  snout 

Length ,  max  lllary 

Length,  barbel 

Depth,  body , 

Width,  body , 

Anus  to  ventral 

Ventral  to  isthmus , 

Height, second  dorsal  spine. . . 

Height,  third  dorsal  ray , 

Length,  first  dor^l  base , 

Interdorsal  space 

Height,  second  dorsal 

Height,  anal  (first  ray) 

Length,  first  pectoral  ray 

Length,  second  pectoral  ray . . . 

Length,  outer  ventral  ray , 

Length,  second  ventral  ray 

Scales,  above  lateraJ  line 

Oill>rak«rs,  lower  limb,  second 
aroh , 


6050 
160 
41 
68 
96 
10 

7.6 
27 
14 
82 
10 
48 
20 
88 
41 
50 
60 
22 
40 
10 
10 

8.6 
41 
48 
82 

3 


4066 

170 
48 
66 
20 
10 
8 

98.6 
18 
87 
U 
40 
82 


22.6 
62 
10 
19.6 


48 

81 

8 

10 


4807 
160 
40.6 
68 
26 
19 
7 
20 
14 
86 
]a6 
60 
81 


21 
66 


10 


40 

87 

80 

8 

18 


4068 
170 
48 
68 
26 
19 
7 
80 
15 
86 
10 
44 
96 


28 

86 


18 
8.6 
88 
48 
82 


18 


4068 
188 
48 
68 

20 
20 

8 
80 
15 
87.6 

9 
47 
26 


61 
40 
22 

61 


20 

8 

40.5 
41 
82 

8 


178 
46 

61 
26 
20 
8 
28 
16 
84 
10 
48 
20 


21 
54 


18 

'so' 
'ii' 
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Table  of  meagwremenis  in  hwndredthg  of  length  to  <mfi«— Continued. 


Albatross  s%&tl<m 

Total  leTtQth,  mm .... 
Length  to  antts,  mm . 

Lengthy  head 

LeDEtb,  orbit 

WWth,interorbital. 
Orbit  to  preopercle.. 

Length,  snout 

Length,  maxillary. . 
Length,  barbel 


4067 
1» 
44 

92.5 

as 


80 
IS 
87 
11 


4987 
187 
84 
68 

as 
ai 

80 
16 
84 
11.6 


4967 

la? 

8S 
68 

as 

10 

ao 

16 
85 

0 


4067 
184 
85.6 
67 

as 
ao 

81 
14 
87 

la 


4067 
141 
86 
66 


1067 

4067 

181 

160 

4a 

86 

68 

60 

as 

ao 

ao 

ao 

81 

sa 

16 

17 

86 

80 

11 

11 

4067 
144 
86 
68 

ao 
ao 
ao 

14 
86 
14 


If.  HTMRNOCBPHALUS  LETHONEMUS  (Jm^ui  mad  GOktrt). 

Hymenocephalus  lethonemus  Jobdan  and  Oilbkbt,  Boll.  U.  S.  Fish  Oomm., 
1902  (1904),  p.  615,  text  figure. 


AUMroii 


401S. 
4010.. 
406S. 
6000.. 
5060. 
6066.. 
6067.. 
5086.. 
5008.. 


a«o«alloaUity. 


Eastern  8m 

do 

Off  eMt  ooMt  of  Hondo . 
Oulf 

Jo 

do 

do, 

UragaE 


Dtpth 

in 
llithoois. 


861 

440 

063 

107-a07 

107 

au-ao3 
ao3 
aoa 
soa 


Number 
ofipeef- 


The  lens-shaped  body  just  before  the  anus  is  round,  as  usual  in  the 
genus,  or  slightly  oval  transversely,  but  never  bilobed,  as  in  i7. 
striatissimus. 

Height  of  second  dorsal  spine,  1.4  in  head ;  height  of  anal  fin,  8.1 ; 
length  of  first  articulated  pectoral  ray,  1.8,  second  and  longest,  1.7; 
outer  ventral  ray  nearly  as  long  as  head,  and  reaching  to  about  twelfth 
anal  ray,  when  unbroken;  second  ventral  ray  reaching  the  posterior 
lens-shaped  body,  2.35. 

Scales  from  the  back,  near  base  of  dorsal,  with  about  24  sharp 
weak  spines;  those  from  the  sides  and  belly  appear  entirely  cycloid. 
Shoulder  girdle  naked  on  inner  edge. 

Table  of  Fin  Rau9. 


iiOotroM  station. 

d"^ 

VflDtnL 

PeotcffiO. 

4010 

.10 

rf,ll 

n;io 
mio 

^u 
n;ii 
11,11 

la 
11 
11 
11 
u 
11 
u 
11 
u 
u 

15 
17 
16 
16 
14 
16 
17 
17 

IS 

4010 

5060 

401S 

401S 

4088. 

6066. 

ffm""!!!!!!!!    !!!!!! 

8066 

5o5:::;:::::::::::::::::::.:::: 
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Table  of  mea$uremetU8  in  hundredths  of  length  to  anus. 


AlbatTot»  station 

Total  Uiiifthf  tntn 

Length  to  anut,  mm 

Length,  bead 

Lengtb,  orbit 

Width,  Interorbital 

Width,  suborbital. 

Orbit  to  preopercle 

Ivength,  snout 

Leagtb.  maxiUary 

Depth,  body 

Anus  to  ventral 

Ventral  to  gill  membrane 

Height,  second  dorsal  spine 

Height,  third  dorsal  ray 

l>«xigth,  first  dorsal  base 

Interdobal  space 

Length,  first  pectoral  ray 

Length,  second  pectoral  ray 

Length,  third  pectoral  ray 

Length,  outer  ventral  ray 

Length,  second  ventral  ruy 

OlU-rakers,  lower  limb,  second  arah. 


4019 


40.5 
97 
SS 
10 
9 

ao 

90 
S6 
46 


98 
49 
9 

40 
40 
70 


18 


5060 
1199 

46 

08 

90 

90 
9 

30 

10 

88 

40 

88.5 

87 


46 

99 

87 

4 

87 
40 


30 
10 


4010 
1189 
60 
67 
90 
90 
9 
80 
99 
86 
40 


4019 

»in 

40 
66 
10 
90 
8.6 
90 
19 
34 
48 


61 
47 
94 

47 


88 
86 


^  A  small  pseadocaadal  developed. 

GcniM  MALACOCEPHALUS  Gimther. 

Malaoocephalua  differs  from  Liofwrus^  and  the  other  genera  of  the 
Coryphaenoidinae  with  seven  branchiostegal  rays,  in  the  dentition 
and  in  the  profuse  branching  of  the  numerous  pyloric  caeca.  Teeth 
biserial  in  npper  jaw;  uniserial  in  lower  jaw. 


SI.  HALAOOGBPHALUS  NUPPONKN8I8»  Mw 


Plate  9,  fig.  2. 


Type-specimen. — 460  mm.  long  (a  small  pseudocaudal  developed), 
from  AlbcUross  station  4967,  off  the  east  coast  of  central  Hondo,  at 
a  depth  of  244  to  253  fathoms;  Cat  No.  76866,  U.S.N.M. 

Comparison  of  specimens  from  the  Hawaiian  Islands,  Japan,  and 
the  Philippine  Islands  indicates  the  presence  of  three  species  in  the 
Pacific  Ocean,  one  in  each  locality  mentioned.  Although  we  have  no 
specimens  of  M.  laevis^  the  Atlantic  species,  it  seems  unsafe  to  identify 
any  one  of  the  Pacific  species  with  it,  as  certain  differences  appear 
in  the  descriptions.  The  relationships  of  the  species  are  indicated 
in  the  following  key : 

a*.  Snout  short  blunt  and  low,  its  bony  tip  on  a  horizontal  through  lower  edge 
of  pupil ;  preoral  length  of  snout  8.7  in  postorbital  length  of  head ;  dorsal 
rays  II,  10 ;  pectoral  rays,  16  or  17 ;  fins  uniformly  dusky ;  teeth  much 

stronger  than  in  other  species -Jf.  species  (Philippine  Is.). 

a\  Snout  more  pointed  and  higher,  the  bony  tip  on  a  horizontal  through  upper 
part  of  pupil ;  preoral  length  of  snout,  2.2  to  2.5  in  postorbital  length  of 
head. 
5\  Bye  less  than  two-thirds  postorbital  length  of  head;  ventral  fins  uni- 
form blackish. 
&,  Dorsal  rays  II,  11  or  12;  pectoral  rays  17  or  18;  ventral  fossa  (before 
anus)  triangular,  larger;  pectoral  more  than  half  as  long  as  head. 

laevis. 


Digitized  by  VjOOQIC 


190  PROCEEDINGS  OP  THE  NATIONAL  MUSEUM.  vol.51. 

0^.  Dorsal  rays  n,  10;  pectoral  rays  20;  ventral  fossa  (before  anus) 
smaller,  round ;  Interorbital  wider  than  eye ;  pectoral  less  than  half 

as  long  as  head rUpponensis. 

b\  Eye  more  than  two-thirds  postorbital  length  of  head;  ventrals  with  a 
light  base  and  a  blackish  tip;  dorsal  rays  II,  11  to  13;  pectoral  rays 
19  or  20;  ventral  fossa  round;  interorbital  narrower  than  eye; 
pectoral  half  as  long  as  head hawaiientiB. 

When  compared  directly  with  paratypes  of  M.  hawaiiensk^  the 
type  of  M.  fUpponenais  is  found  to  differ  in  the  following  characters: 
The  eye  smaller,  the  head  Icmger,  especially  the  postorbital  length ; 
the  interorbital  wider;  the  maxillary  longer;  the  snout  longer;  the 
spinules  of  the  scales  more  numerous,  more  densely  crowded  and 
shorter ;  the  soft  dorsal  rays  fewer,  10,  instead  of  11  to  13 ;  and  in  the 
uniform  coloration  of  the  ventral  fin.  These  differences  are  brought 
out  in  the  table  of  measurements,  and  have  been  verified  in  four  com- 
parable paratypes  of  M.  hawaUensis. 

Nothing  can  be  said  of  the  relationships  of  M.  nipponensis  with  the 
species  found  in  the  Indian  Ocean,  and  identified  with  M.  laevis  by 
Alcock  *  and  Brauer.* 

Dorsal  II,  10;  ventral,  9;  pectoral,  20;  15  scales  above  lateral  line. 

Contours  of  body  little  arched.  Head  rather  pointed ;  snout  high, 
its  bony  tip  above  middle  of  eye;  preoral  length  of  snout  2.2  in  post- 
orbital length  of  head;  preocular  length  of  snout  0.4  in  head;  orbit, 
8.25;  interorbital  space  wider  than  orbit;  preopercular  angle  pro- 
duced backward,  the  angle  sharply  rounded ;  mouth  large,  the  maxil- 
lary half  as  long  as  head;  teeth  uniserial  in  lower  jaw,  becoming 
irregular  at  the  symphysis,  and  similar  to  but  less  strongly  curved 
than  those  of  the  outer  premaxillary  series,  which  is  the  stronger  of 
the  two  premaxillary  series;  the  teeth  about  as  in  J/^.  hawaiiensis,  but 
much  smaller  than  in  the  Philippine  species,  the  longest  one-tenth  as 
long  as  orbit;  barbel  slender,  one-third  the  orbit;  branchiostegals 
seven;  about  nine  short,  movable,  spinigerous  gill-rakers  on  the 
lower  limb  of  the  outer  arch. 

Scales  small,  with  numerous  (about  20  to  30)  small,  suberect 
spinules  arranged  in  quincunx  order  in  a  diamond-shaped  patch  on 
each  scale;  these  spinules  more  numerous,  more  crowded,  and  shorter 
than  in  either  larger  or  smaller  specimens  of  M.  homaiiensis.  An- 
terior curve  of  lateral  line  low,  about  1.5  times  as  long  as  the  head. 
Gular  membrane  naked;  a  series  of  scales  on  the  branchiostegal 
membrane  over  each  ray ;  inner  edge  of  shoulder  girdle  mostly  scaled, 
as  in  the  other  Pacific  species. 

iQUbert,  Bull.  U.  8.  Fish  Comm.,  1908  (1905),  pt.  2,  p.  677,  flg.  265. 
s  Alcock,  Ann.  Mag.  Nat.  Hist.  (6),  toI.  4,  1889,  p.  398,  and  (6),  yol.  8,  1891,  p.  128;  A 
DeBcriptlye  Catalogue  of  the  Indian  Deep-Sea  Flshee,  1899,  p.  119. 
•Braver,  die  Tlefaee-Plache,  p.  270, 
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The  numerous  pyloric  caeca  are  profusely  branched.  Anus  midway 
between  anal  and  ventrals.  A  small,  round,  naked  fossa  between 
ventrals,  its  diameter  one-fourth  that  of  orbit,  separated  by  a  scaly 
region  from  the  oval  naked  area  surrounding  the  anus. 

The  stomach  contained  the  remains  of  the  eyes  of  a  cephalopod. 

First  dorsal  spine  sharp,  the  second  spine  1.45  times  as  long  as 
orbit,  not  greatly  strengthened,  its  anterior  edge  rounded,  separated 
by  a  well  marked  longitudinal  groove  from  the  rest  of  the  spine; 
base  of  first  dorsal  nearly  as  long  as  the  snout,  about  half  the  inter- 
dorsal  space.  Pectorals  nearly  half  as  long  as  head.  Outer  ventral 
ray  as  long  as  orbit,  with  a  short  filament. 

Color  light  brown  above,  silvery  on  the  sides,  shading  into  blackish 
on  belly.  Lining  of  buccal  cavity  white;  that  of  branchial  cavity 
white,  with  a  blackish  band  just  within  the  narrow  whitish  border 
of  the  opercular  membrane ;  gular  membrane  blackish ;  branchiostegal 
membrane  gray,  punctate ;  peritoneum  silvery.  Dorsal  fins,  ventral, 
and  pectoral  black;  anal  whitish,  punctate,  and  margined  with 
blackish. 

Only  the  type  known. 

Table  of  measurementi  in  hundredths  of  length  to  anu$. 


ilJtatroM  station 

Totai  length,  mm..,. 
Length  to  aume,  mm . 

Length,  head 

Length,  orbit 

wiSh,  Interorbital.. 
Width,  suborbittl.. 


Orbit  to  preoperele.. 
Length,  snout 


Postorbital  length,  hfl^l 

Length,  maxiUaiy 

Length,  barbel 

Dcothfbody 

WHth.body 

Anns  to  anal* 

Ant: ^-n^ 

Veiii    n  M. .    (imus , 

Height,  socond  dorsal  spine. , 

Height,  third  dorsal  ray 

Length,  ftrst  dorsal  base , 

tnterdorsal  space 

Length,  pectoral  fin 

Length,  first  pectoral  ray.... 
Length,  second  pectoral  ray. 
Length,  third  pectoral  ray.. . 

Length,  outer  ventral  ray 

Length,  second  ventral  ray.. 

Soft  rays,  first  dorsal 

Ventral  rays 

Gill-rakers,  lower  limb 


Type. 


4067 
1406 

77 

92 

30.6 

92 

11 

42 

27 

48 

47 

16 


45 

17 
17 
34 


44 

26 

60 

46 

4 

42 

41 

80 

24 

10 

9 

9 


Paratypes,  M.  hawaUentle, 


4134 
840+ 

09 

86 

81 

26 

10 

87 

28 

86 

40.6 

18.6 

74 

44 
7.6 

17 

29 


81 


13 
9 

7-8 


4134 
880+ 

06 

84.6 

20 

28 
0 

86 

216 

86 

40 

16 

71 

42.6 

10 

17 

80 

62 


24.6 
616 


12 
9 

7 


4184 
286+ 
63 

86.6 
31 
29 

9 
89 
24 
86.6 
42 
17 
84 
89 

9 

1&6 
27 


67 

46 

6 


11 
9 
9 


\  A  peeadooaodal  developed. 

"  In  the  flgore  of  the  type  of  J7.  katpoUMfif  the  anas  is  represented  as  reniote  from  the  anal  as  in  the  type 
"  M.  fHpponeiuit. 
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Genua  LIONURUS  Gtinther. 

lAonurus  GttNTHSB,  Challenger  Reports,  vol.  22,  Deep-Sea  Fishes,  1887,  pp. 
124,  141. — JoBDAN  and  Bvebmann,  Fishes  of  North  and  Middle  America, 
vol.  8,  1808,  p.  2502  {fUicauda). 

Nezumia  Jobdan,  in  Jordan  and  Starks,  BolL  U.  S.  Fish  Com.,  1002  (1004), 
p.  620.-— McOuLLOCH,  Records  Australian  Mas.,  voL  6,  pt  5,  1007,  p.  34 
(condylura). 

Waoruroplus  Bleekeb,  Typi  non  nnlli  generlci  piscium  neglect!,  Verslagen 
en  Mededeelingen  der  k.  Akademie  van  Wetenschappen,  Amsterdam, 
(2),  vol.  8, 1874,  p.  360;  based  on  MaorouruM  serratuM  Lowe,  a  species 
not  identified  by  other  authors.  Lowe's  short  description  indicates  that 
his  species  is  probably  referable  to  this  genus.  If  M.  serratus  is  ever 
recognized,  and  proves  to  belong  to  the  present  genus,  the  name 
Macruroplus  must  replace  LUmurua. 

This  genus  as  here  characterized  is  very  extensive,  including  most 
of  the  species  of  Coryphaenoidinae  which  have  seven  branchiostegal 
rays.  The  other  genera  with  seven  branchiostegal  rays  are  closely 
related  to  Lianurvs.  They  are:  MaUicoceplwlus^  McUaeocephdlus^ 
Trachormrus^  and  Cetonwrus.  The  species  of  Lionurus  vary  within 
wide  limits.  On  the  one  hand  are  species  closely  resembling  Mciaco- 
cephcH'os^  with  a  large,  subterminal  mouth,  the  maxillaries  more  than 
one-third  the  length  of  the  head,  and  other  characters  indicating  a 
natural  group.  These  species  are  as  follows:  L.  ludfer^  L.  rdgro- 
maculatvs^  L.  atherodon^  L.  peteraord^  L.  ocdderUalis^  L.  gamumi^  L. 
ctenomelas^  L.  misakioy  and  L.  macronema.  On  the  other  hand  is  a 
series  with  a  small  mouth,  the  maxillaries  being  decidedly  less  than 
one-third  the  length  of  the  head  (except  in  L.  stelgidolepis) .  At  one 
end  of  this  series  of  small-mouthed  forms  are  the  more  typical  species, 
such  as  L.  hcdrdii^  L.  aegtuilia^  and  L.  sclerorhynchus^  with  conical 
projecting  snout  and  slender  form,  with  the  ventrals  containing  but 
few  rays  and  located  below  the  pectorals,  and  with  the  origin  of  the 
anal  behind  the  first  dorsal.  At  the  other  end  of  the  series  are  species 
in  which  some  or  all  of  the  following  modifications  are  shown :  An- 
terior profile  of  snout  subvertical;  form  robust;  base  of  first  dorsal 
oblique;  ventrals  far  anterior  to  pectorals;  origin  of  anal  imder  first 
dorsal  base;  and  the  ventrals  with  an  increased  number  of  rays.  Two 
species,  L.  paarvipes  and  Z.  cetonuropsis^  are  evidently  related  to 
CetOTVurops^  as  discussed  in  detail  in  the  description  of  L.  cetanu- 
ropsis.  Five  species  with  smooth  scales  are  grouped  in  the  subgenus 
Lionurus^  as  originally  proposed  by  Giinther.  Generic  rank  is  not 
assigned  them  because  the  group  is  characterized  only  by  the  smooth 
scales  (a  character  which  may  have  been  independently  derived  in  the 
different  species).  Moreover,  the  scales  of  the  head  are  spinigerous 
in  Z.  Uolepia. 

The  dorsal  spine  is  smooth  or  weakly  armed  in  the  subgenus  Lionu- 
ru8.    All  the  species  of  Lionurus  with  rough  scales  are  provisionally 
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referred  to  the  subgenus  Nezu/nUa^  which  was  originally  proposed  to 
include  species  with  an  increased  number  of  ventral  rays.  But  the 
ventral  rays  vary  in  different  species,  with  all  intermediate  numbers, 
from  6  to  17. 

It.  UONUSTO  GAUCAMI  (JwiM  ni  CMWrt). 


Coryphaenoid€4  garmatU  Jobdan  and  Oilbsbt,  BqU.  U.  S.  Fish  Comm.,  1902 
(1904),  p.  610,  text  fig.— FsAifs,  Abh.  inatti.-phys.  kl.  k.  Bayer.  Akad. 
der  WLssensclL,  yoL  4,  Sappl.  Bd.  1,  1910,  p.  20. — Jordan  and  Thomp- 
son, Mem.  Carnegie  Museum,  vol.  6,  pt  4,  1914,  p.  806. 


Albatrots 


4017.. 
4966.. 
4967.. 
4968.. 
£048.. 
6054.. 
6050.. 
6060.. 
6062.. 
6065.. 
5066.. 
6069.. 
6072.. 
6086.. 


0«iienl  looAllty. 


BMt«ni8«a 

Kli  Channel 

do 

do 

Off  MatsashJma  Bay. 
SnranOul/ 

do 

do 

do 

do 

do 

SagamlBay 

do 


Depth  in 
ilitnonw. 


861 

244-490 

244-253 

253 

129 

282 

197-297 

197 

260 

211-235 

211-293 

108-131 

148-284 

292 

36^-405 


Number 
ofspeci- 


Franz  correctly  counted  8  scales  between  the  lateral  line  and  the 
second  dorsal  spine,  but  stated  that  Jordan  and  Gilbert  gave  5.  The 
originaJ  description,  however,  expressly  enumerates  those  "between 
the  lateral  line  and  the  origin  of  the  second  dorsal,''  and  these 
are  5|  in  number.  A  band  of  cycloid  scales  near  margin  of  inner 
edge  of  shoulder  girdle.  Contrary  to  the  original  description,  there 
is  a  naked  fossa  directly  between  the  ventrals,  but  it  is  very  much 
smaller  than  in  Z.  misakia  or  in  Malacocephdlua.  As  usual,  this 
fossa  is  separated  from  the  naked  area  surrounding  the  anus  by  a 
scaly  area. 

The  snout  in  our  larger  specimens  is  contained  3.7  to  4  times  in  the 
head;  orbit,  2.8  to  3.25;  interorbital,  3.3  to  3.6;  barbel,  8.8  to  4.2; 
second  dorsal  spine,  1.25  to  1.33 ;  outer  ventral  ray,  2.5  to  2.7 ;  pectoral 
fin,  0.9  to  1.1  times  length  of  snout  plus  orbit. 

A  specimen  87-f  mm.  long  has  about  4  spinules  on  the  scales; 
one  138  mm.  long  has  6 ;  another,  280  mm.  long,  has  18  to  22 ;  the  type, 
292  mm.  long,  has  30  to  40.  The  spinules  are  strongest  near  the  dorsal 
base. 

The  serrations  on  the  dorsal  spine  are  much  coarser  in  small  speci- 
mens; one  87 -f-  mm.  long  has  3;  one  138  mm.  long  has  12;  190 
mm.,  21 ;  232  mm.,  41 ;  a  paratype,  255+  mm.  long,  has  49. 

The  sides,  especially  below  the  lateral  line,  and  an  area  extending 
backward  from  below  origin  of  second  dorsal,  are  coarsely  punctate 


•— Proc.N.M.vol.61— 16 ^18 


Digitized  by  VjOOQIC 


194 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM, 


TOL.  61. 


with  dark  brown  chromatophores,  similar  to  those  covering  the  pos- 
terior sides  of  L.  mdsakiaj  but  finer. 

Table  of  meoiurementM  in  hundredths  of  length  to  anus. 


£ss?:i. 

AlbatnnsUtUm 

Total  length,  mm 

Length  to  anua,  mm. . . 
Length ,  head 

5054 

>365 
58.5 
85.5 
30.5 
25.5 
11 
36 
23 
40 
23 
7« 
40 
17.5 
11 
41 

5060 

1272 
53.5 
85.5 
31 
25.5 
10.6 
38 

"46" 
24 
78 
43 
17 
13 
42 

5060 

282 
50.6 
83 
28 
26 
10.5 
37.5 
27 
43 
23 
72 
40 
16 
13 
43 

67 

26 

61 

........ 

5 
38 
32 
80 

6 
11 

8 
21 

41 

14 

5060 

263 
50 
88 
31 
26 
12 
38 
23 
42 
23 
76 
39 
14 
13 
43 

69 

68 

29 
55 

8 
49 

5 

40 

84 

30 

6 

10 

9-8 

21 

43 

13 

5060 

247 
40 
87 
30 
27 
10.6 
35 
23 
40 
23 
74 
38 
17 
13 
42 

26 
56 

"*48*** 

4 

37 

83 

27 

........ 

8 
23 

15 

5066 

232 
45 
86 
31 
27 
10 
37 
23 
39 
25 
77 
37 
16 
13 
43 

70 

68 

26 
51 
8 
48 

7 

43 

36 

26 

6 
11 

8 
21 

43 

14 

5048 
87+ 
15 
88 

35 

42 
22 

263 
54 

86 
30 
24 
11 
38 
25 
39 
24 

190 
40 
83 
32 
26 
11 
37 
22 
39 
26 
72 
38 
14 

Length,  or  bit.. 

Width,  intemrbital... 

Width,  suborbital 

Orbit  to  prftopercle. . . 

LenRth,  snout 

Length,  maxillary 

Length,  barbel 

Depth ,  body 

Width,  body 

41 
16 

Anus  to  anal 

Anus  to  ventral 

Ventral  to  Isthmus 

Height,  second  dorsal 
iplne 

Height,  third  dorsal 
ray 

50 

26.5 
50 

"io" 

5 

66 

31 
50 
8 
51 

5 

Length,  first  dorsal 
base 



26 
61 
7.5 
48 

3 

37.6 

34 

29 

25 
49 

■"48* 

4 

Interdorsal  space 

Height,  second  dorsal . 

Length ,  pectoral 

Length,  first  pectoral 
ray 

toral  ray 

Length,  outer  ventral 
ny 

37 

80 

6 

12 

9-8 

20 

Length,  seoond  ven- 
Soales,  aboVe  lateni' 

28 

Soft  rays,  first  donal. . 

11 
8 
20 

12 
8 

3 

11 
9 
21 

10 
9 

Pectoral  rijn 

Serrationi,  dorsal 
tpiiie 

Olfl-rakeis,  lower 
limb,  second  areh... 

14 

13 

1 A  pseudooaudal  developed. 
28.  UONUBUS  MISAKUS  (Joidaa  and  Gflbert). 

Coryphaenoides  nUsakius  Jordan  and  Gilbert,  Bull.  U.  S.  Fish  Ck>mm.,  1902 
(1904),  p.  611,  text  fig. — ^Jordan  and  Thompson,  Mem.  Carnegie  Mus., 
VOL  6,  pt.  4,  1914,  p.  306. 

Macrourvs  asper  Jordan  and  Thompson,  Mem.  Carnegie  Mus.,  vol.  6,  pt.  4, 
1914,  p.  306,  pi.  88,  fig.  2  (not  Coryphaenoides  asper  Gtinther). 

A  single  small  specimen  of  this  well-marked  species  is  included  in 
the  present  collection.  The  data  for  this  specimen  have  been  unfor- 
tunately lost.  It  is  smaller  than  the  type-specimens  and  differs  from 
the  type  in  several  proportions,  as  shown  in  the  table.  These  differ- 
ences are  doubtless  due  to  the  difference  in  size. 

Shoulder  girdle  with  cycloid  scales  near  margin  of  inner  edge. 
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Table  of  measurement*  in  hundredths  of  length  to  anui. 


Total Un0h,  mm 

Length  to  anu«,  mm. 

Length,  head 

Length,  orbit 

\V  idth ,  interorbltal 

Width,  suborbital 

Orbit  to  preopercle 

Length ,  snout 

Langth,  maxillary 

length,  barbel 

Depth ,  body 

Width,  body.... 

Anus  to  anal 

Anus  to  ventral 

Ventral  to  isthmus 

Height,  Heoond  dorsal  spine 

Height,  third  dorsal  ray 

Length,  first  dorsal  base.... 

Interdorsal  space 

Length,  pectoral 

Length,  outer  ventral  ray . . 
Length,  second  ventral  ray. 

Soft  rays,  first  dorsal 

Ventral  rays 


Typt. 

MH- 

118+ 

80 

80 

86 

00 

80 

41 

28 

20 

10 

12 

88.6 

87 

21.6 

86 

88 

4 

4 

88 

02 

80 

28 

11.6 

U 

11.6 

U 

28 

26 

60 

60 

22.6 

22 

87 

60 

81.6 

28 

11 

11 

8 

8 

24.  UONUBU8  CONDTLURA  (Jm^ui  umI  GllWrt). 

Nexumia  condylura  Jobdan  and  Gilbebt,  BulL  U.  S.  Piah  Gomm.,  1902 
(1904),  p.  620,  pi.  4,  fig.  2. 


AWtttrou 
•tatkm. 


0«iieral  looaltty. 


DcptbiD 
taunoma. 


Numbtr 
ofspeoi- 


4067.. 
4072.. 


6061.. 
6082.. 
6006., 
6006., 
6067. 
6006., 


BcmcpChttiDel., 
KiiCbttinel.... 
BornnOulf 

V.VaoV.'.V.V.V.'. 

.....do 

.....do 

.....do 

....do 

8agtmlB«y 

do 


437 
440 

107-207 
107 

260-332 
250 

211-236 

211-208 
208 
202 

300-406 


Table  of  ftn  ray  counts. 


AlbatrouatMXkai. 

Softrmys, 

first 
dorsal. 

Ventral 
rmys. 

Pectoral 
nys. 

4967 

12 
12 
11 
11 
11 
18 
12 
11 
11 
10 
11 
11 

14-16 
1&-16 
16-16 
14-12 
16-14 
10-16 
16-17 
14-14 
16-16 
16-16 
14-14 
14-14 

21-21 
22 
20-20 
20-20 
20-10 
22-22 
21-21 
21-22 
1»-10 
22-10 
21-20 
20-10 

1 

5060    

6069  ,. 

6000 

6000 

6062 

6062 

6066 

6066 

6087 

6086 

6080 
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Table  to  show  the  variation,  with  size,  of  the  number  of  spinules 
on  the  second  dorsal  spine,  and  of  the  average  number  of  spinous 
ridges  on  the  scales: 


Total 

Spliinles 

Bidges 

length. 

on  dorsal 

on 

spine. 

soalM. 

lOB 

6 

116 

9 

117 

8 

186 

9 

160 

12 

164 

11 

172 

10 

187 

17 

200 

16 

10 

204 

16 

When  the  specimens  listed  in  the  foregoing  table  had  an  incom- 
plete tail,  the  total  length  was  estimated  from  specimens  of  similar 
length  to  anus. 

A  small  naked  fossa  is  present  between  the  ventrals,  separated  by  a 
band  of  scales  from  the  naked  area  surrounding  the  anus. 

The  pyloric  caeca  in  five  specimens  vary  in  number  from  24  to  86, 
They  are  shorter  than  the  orbit. 

We  find  no  series  of  cycloid  scales  along  each  side  of  the  dorsal  fin 
anteriorly,  as  mentioned  in  the  type  description.  The  scales  in  that 
area  bear  spinous  ridges  similar  to  those  on  neighboring  scales.  The 
lateral  line  rises  anteriorly  in  the  form  of  a  rather  strong  arch,  as 
long  as  the  orbit  plus  the  postorbital  length  of  the  head.  Inner  edge 
of  shoulder  girdle  naked. 

The  specimens  from  deeper  water  than  360  fathoms  (from  stations 
4957,  4972,  and  5088)  are  more  darkly  colored  than  those  from 
depths  less  than  800  fathoms. 

This  species  differs  from  all  other  known  Macrouroids,  with  the 
exception  of  three  other  species  of  Liatvurus^  in  the  increased  num- 
ber of  ventral  rays.  A  Hawaiian  species,  L.  gihher^^  has  12  or  18 
rays,  but  differs  greatly,  among  other  characters,  in  having  the  ven- 
trals far  in  advance  of  the  pectorals.  Another  Hawaiian  species, 
Z.  propvnquus^^  has  16  ventral  rays,  but  differs  in  the  deeper  body, 
and  the  more  oblique  first  dorsal  base.  An  Australian  species,  L. 
nigromaaaLabasf  is  closely  related  to  L.  condylwra^  having  18  to  15 
ventral  rays,  but  has  a  much  larger  eye,  which  is  contained  2J  times 
in  the  head,  instead  of  8. 

^Macrouru9  gibhcr  Gilbert  and  Cramer,  Proc.  U.  8.,  Nat.  Mu«.,  vol.  19,  1897,  p.  420, 
pi.  44,  flg.  2;  Gilbert,  Bull.  U.  8.  Fish  Comm.,  1903  (1905),  pt  2,  p.  668. 

*  Maoro^ru9  propinqvu»  Gilbert  and  Cramer,  Proc.  U.  S.  Nat.  Mus.,  vol.  19,  1897,  p.  424, 
pi.  42,  flg.  2 ;  Gilbert,  Bull.  U.  S.  Fish  Comm.,  1903  (1906),  pt.  2,  p.  667. 

*Maorouru9  nigromaouUUw  McCMlloch,  Records  AustrallaQ  Mns.,  vol.  6,  pt.  6,  1907, 
p.  347. 
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Table  of  mea9ureme9U%  in  hundredths  of  length  to  anu$. 


Atbatroit  station.. . . 
TotaiUngth,  mm.... 
Lei»0ktoanu»^mm. 

Leogthjhead 

L«iieUi,  orbit , 

Width,  InterorbitAl. 
Width,  suborbital.. 
Orbit  to  preopercie. . 
Length,  snout....... 

Length,  maxillary. . 
Length,  barbel 


.     t-.nl..- 


lu  anal 

AnostoTantral 

Ventral  to  ifttimat 

Height,  eeoond  donal  spine. . 
He^t,  third  donal  nijT7!T. 

Length,  first  dorsal  base 

Interdorsal  space 

Length,  pectoral 

Length,  outer  Tcntral  ray... . 
Length,  second  ventral  ray. . 

Scales,  above  lateral  line 

Serrations,  dorsal  spine 

OiU-rekers,  lower  Ifinb 


5087 

8086 

6000 

6080 
1204 

6086 

188 

6082 
184 

6080 
187 

ao6 

1180 

>187 

42 

41 

SO 

46 

88 

87.6 
74 

88 

74 

72 

73 

72 

73 

74 

M 

24 

28 

24 

26 

27 

17.6 

12 

25 
20 
12 

19 

18 

19 
11 

18 
10 

18 
11 

11 

11 

37 

20 

28 

28 

29 

28 

29 

21 

21 

21 

20 

21 
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>  A  pseudocaudal  developed. 
U.  UONUKU8  DABUSp  ■« 


Plate  10,  fig.  1. 

This  species  is  represented  only  by  the  type-specimen,  132  mm, 
long;  dredged  at  a  depth  of  197  fathoms,  at  Albatross  station  5060, 
in  Suruga  Gulf,  Hondo;  Cat  No-  76867,  U.S.N.M. 

Dorsal  11, 10;  ventral,  9;  pectoral,  about  19. 

Body  robust;  the  greatest  depth,  below  the  origin  of  the  first 
dorsal,  1.15  in  head ;  width  of  body  over  pectorals  less  than  half  the 
depth.  Origin  of  first  dorsal  high,  on  the  crest  of  a  sharp  elevation  of 
the  dorsal  contour;  the  base  of  the  first  dorsal  very  oblique.  Ventral 
contour  evenly  and  rather  strongly  curved.    Tail  very  slender. 

Head  firm;  the  sensory  canals  comparatively  little  developed. 
Snout  8.7  in  head,  its  anterior  edge  nearly  vertical;  tip  of  snout 
apparently  with  a  scaleless  groove  just  within  each  lateral  margin, 
and  armed  with  a  strongly  spined  terminal  tubercle.  Lateral  mar- 
gins and  lateral  tubercles  not  prominent.  Preopercular  margin 
bluntly  rounded,  not  projecting  backward  at  angle,  the  ridge  evenly 
rounded ;  a  triangular  portion  of  the  interopercle  visible  behind  pre- 
opercie ;  suborbital  ridge  rather  sharp,  rising  forward  at  an  angle  of 
about  50  degrees;  the  median  rostral  ridge,  and  the  two  lateral 
ridges,  which  curve  inward  above  the  nostrils,  are  prominent  (pos- 
sibly due  to  shrinkage  in  alcohol) ;  occipital  crests  convergent  back- 
ward, meeting  the  supraoccipital  crest,  which  extends  backward  to 
within  a  distance  equal  to  length  of  snout  from  the  origin  of  the 
dorsal.  Orbit  round,  8.1  in  head.  Interorbital,  at  its  narrowest 
point  above  the  anterior  edge  of  pupil,  1.4  in  orbit,  widening  rather 
abruptly  posteriorly.    Suborbital  about  half  as  wide  as  orbit.    Mouth 
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located  farther  forward  than  usual,  the  maxillary  scarcely  extending 
to  the  vertical  from  front  of  pupil.  Teeth  rather  coarse,  in  moderate 
bands  on  jaws,  the  outer  premaxillary  series  enlarged.  Barbel 
slender,  two-thirds  as  long  as  the  orbit.  Branchiostegals  7.  About 
7  tubercular  gill-rakers. 

Eleven  scales  from  origin  of  second  dorsal  to  lateral  line,  excluding 
the  lateral  line  scale.  Scales  round,  with  prcnninent  concentric  striae, 
armed  with  one  to  five  long,  slender,  recumbent  spinules  (the  number 
of  spinules  would  probably  be  greater  in  larger  specimens).  The 
scales  on  the  head  and  belly  are  smaller  than  on  the  sides.  Lateral 
line  rising  anteriorly,  forming  a  high  curve,  as  long  as  the  snout  plus 
the  orbit.  Gular  and  branchiostegal  membranes  and  inner  edge  of 
shoulder  girdle  naked. 

First  dorsal  spine  short,  triangular,  compressed ;  the  second  spine 
rather  robust,  broken  in  the  type,  the  remaining  portion,  a  little 
longer  than  the  postorbital  length  of  the  head,  with  ten  sharp  serra- 
tions, which  are  small  near  the  base  of  the  spine;  base  of  first  dorsal 
about  as  long  as  the  snout,  equal  to  the  interdorsal  space;  second 
dorsal  low,  little  more  than  half  as  high  as  the  orbital  diameter ;  anal 
nearly  three  times  as  high  as  the  second  dorsal,  its  origin  below  the 
middle  of  the  first  dorsal  base;  pectoral  1.4  in  head,  inserted  midway 
between  the  verticals  from  the  origin  of  the  dorsal  and  the  insertion 
of  the  ventral ;  outer  ventral  ray  with  a  filament  I'eaching  the  eighth 
anal  ray,  the  second  ray  extending  about  to  origin  of  anal ;  ventral 
inserted  anterior  to  the  vertical  from  the  origin  of  the  first  dorsal  a 
distance  nearly  equal  to  the  interorbital  width. 

Anus  far  forward,  its  distance  from  the  base  of  outer  ventral  ray 
about  two-thirds  its  distance  from  origin  of  anal;  distance  from 
ventral  base  to  isthmus  equal  to  orbit,  about  0.9  the  distance  between 
the  origin  of  the  anal  and  the  base  of  the  ventral.  A  large  naked  area 
about  anus,  extending  forward  to  between  ventrals. 

Body  light  brown,  shading  into  blackish  on  belly;  branchiostegal 
membranes  brownish  black;  gular  membrane  and  opercle  with  dark 
punctulations.  First  dorsal,  pectoral,  and  the  bases  of  a  few  of  the 
anterior  anal  rays,  dusky ;  ventral  blackish,  except  for  the  light  tips  of 
the  rays,  including  the  filament ;  second  dorsal  and  anal  light.  Buccal 
cavity  light,  a  little  dusky  on  roof  of  mouth,  and  just  within  the 
mandibular  series  of  teeth ;  branchial  cavity  dusky  under  the  opercles, 
with  a  narrow  whitish  border  on  the  edge  of  the  branchiostegal  mem- 
branes, whitish  on  the  membrane  covering  the  hyoid  arch ;  isthmus 
silvery,  with  large  punctulations;  peritoneum  silvery,  mottled  with 
brownish. 

This  species  is  apparently  not  closely  related  to  any  East  Indian  or 
Japanese  species,  but  closely  approaches  two  Hawaiian  forms:  £• 
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ectenes  (Gilbert  and  Cramer),^  from  whidi  it  differs  in  the  lighter 
color  and  much  smaller  eye  (2.4  in  head  in  L.  ectenes) ;  and  L. 
hebetatus  (Gilbert),'  frcnn  which  it  differs  in  the  color,  lacking  the 
croBS-bars,  and  in  the  fin  fOTmola  (D.  II,  12;  V.  8;  P.  24,  in  L. 
hehetatus). 

(Darua^  fr<mi  ^  Dara,"  the  Japanese  name  of  certain  Macrouroid 
fishea) 

M.  UONUKUS  SPIN06U8»  Mw  i 


Plate  10,  fig.  2. 

Type-specimen. — ^280  mm.  long,  from  Albatross  station  4915,  in  the 
Eastern  Sea;  depth,  427  fathoms;  Cat.  No.  76868,  U.S.N.M. 

Dorsal  IE,  10;  ventral,  8 ;  pectoral,  21. 

Dorsal  contour  slightly  and  gently  curved  from  tip  of  snout  to 
origin  of  dorsal;  base  of  first  dorsal  only  moderately  oblique;  width 
of  body  over  pectoral  bases  1.8  in  head;  width  of  tail,  near  middle  of 
its  length,  one-third  its  depth. 

Head  firm,  the  sensory  canals  little  developed*  Snout  conic,  its 
preocular  length  3.4  in  head,  preoral  length  equal  to  diameter  of 
orbit;  a  scaleless  groove  behind  anterolateral  margin  of  snout  be- 
tween the  lateral  and  the  terminal  tubercles;  a  groove  above  the 
scale-row  of  the  suborbital  ridge;  terminal  tubercle  strong,  double, 
each  half  with  about  six  rows  of  strong  spines,  arranged  on  a  hemi- 
spheric base;  lateral  tubercles,  and  the  margin  of  the  snout  between 
the  tubercles  with  similar  but  smaller  spines.  Margin  of  preopercle  a 
little  curved,  nearly  vertical,  its  angle  rounded ;  a  triangular  portion 
of  the  interopercle  visible  behind  the  preopercle;  no  ridges  except 
the  suborbital,  which  is  little  oblique  and  extends  to  below  posterior 
margin  of  pupil.  Orbit  round,  3.7  in  head.  Least  interorbital  width, 
above  middle  of  pupil,  one-fourth  length  of  orbit;  least  suborbital 
width  2.2  in  orbit.  Mouth  wide,  the  maxillary  as  long  as  the  snout, 
extending  to  below  posterior  margin  of  pupil.  Teeth  in  wide  villi- 
form  bands  in  jaws,  the  outer  premaxillary  series  consisting  of 
enlarged  teeth,  larger  than  usual  in  Lionurusy  the  longest  0.15  the 
length  of  orbit.  Barbel  slightly  more  than  half  as  long  as  orbit. 
Seven  branchiostegals.  Seven  tubercular  gill-rakers  on  the  lower 
limb  of  the  outer  arch. 

Eight  scales  in  a  series  from  origin  of  second  dorsal  to  the  lateral 
line,  not  including  the  lateral  line  scale.  Scales  with  long  retrorse 
spinules,  arranged  in  quincunx  order,  the  longest  frequently  extend- 
ing beyond  the  scale  a  distance  equal  to  one-third  the  width  of  the 
scale.    Those  anterior  to  the  dorsal  and  on  the  head  (excepting  the 

^Maorourut  ectenet  Gilbert  and  Cramer,  Proc.  XT.  8.  Nat  Mqa.,  voL  10,  1897,  p.  423, 
pL  44,  flg.  1 ;  OUbert,  Boll.  U.  S.  Fish  Comm.,  1008  (1005),  pt  2,  p.  667. 

»MaorouruM  hehetatu*  Gilbert,  Boll.  U.  a  Biih  Comm.,  1008  (1005),  pt  2,  p.  671, 
fig.  262. 
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opercular  regions)  with  shorter,  stronger,  and  more  numerous  spines ; 
under  side  of  head  completely  naked;  inner  edge  of  shoulder  girdle 
naked ;  nasal  fossa  naked,  its  longer  axis  horizontal,  0.4  that  of  orbit ; 
nostrils  without  raised  edges.  Lateral  line  rising  anteriorly  from 
below  origin  of  second  dorsal  in  a  low  convex  curve. 

First  dorsal  spine  short,  but  comparatively  well  developed,  its 
anterior  portion  conic,  separated  by  a  groove  from  the  posterior  por- 
tion, which  is  lower  and  much  more  compressed  than  the  anterior 
portion;  the  second  spine  very  long  and  slender  distally,  its  length 
exceeding  that  of  head  by  a  distance  equal  to  length  of  snout, 
armed  with  16  widely  and  irregularly  spaced  serrations;  base  of  first 
dorsal  about  as  long  as  snout,  1.2  in  interdorsal  space;  pectoral 
pointed,  half  as  long  as  head ;  outer  ventral  ray  with  a  filament  ex- 
tending to  the  seventh  anal  ray,  the  second  ray  extending  to  between 
anus  and  origin  of  anal 

Anus  nearly  midway  between  origin  of  anal  and  a  line  joining  the 
ventral  bases,  preceded  by  a  black  naked  area,  which  extends  for- 
ward in  a  triangular  shape  to  between  ventrals.  The  anterior  end  of 
this  scaleless  area  is  occupied  by  a  small  round  area  covered  with 
papillae.  This  structure  is  evidently  homologous  with  the  ventral 
fossa  mentioned  in  the  descriptions  of  other  species. 

Light  brown  on  back  and  sides  of  trunk,  and  on  tail;  shading  into 
black  on  belly.  Branchiostegal  membrane  grayish-brown;  gular 
membrane  and  under  side  of  snout  dusky;  lining  of  buccal, 
braanchial,  and  abdominal  cavities  black;  no  lighter  margin  on  the 
branchiostegal  membrane.  Dorsal  spine,  and  proximal  half  of  soft 
rays  of  first  dorsal  blackish,  the  distal  half  of  the  soft  rays  white ; 
second  dorsal  light;  ventral  black;  pectoral  and  anal  dusky. 

Measurements  of  the  type  in  hundredths  of  length  to  anus  (64.5 
mm.) :  Length  of  head,  73 ;  length  of  orbit,  20 ;  least  interorbital  width, 
16.6 ;  least  suborbital  width,  9 ;  distance  between  orbit  and  preoper- 
cular  margin,  24 ;  length  of  snout,  22 ;  length  of  maxillary,  22 ;  length 
of  barbel,  10;  depth  of  body,  56;  width  of  body  over  pectorals,  39; 
distance  from  center  of  anus  to  origin  of  anal,  13.5 ;  anus  to  base  of 
outer  ventral  ray,  16.5;  base  of  outer  ventral  ray  to  isthmus,  26; 
height  of  second  dorsal  spine,  96.5 ;  height  of  third  dorsal  ray,  68 ; 
base  of  first  dorsal,  22 ;  interdorsal  space,  27 ;  height  of  second  dorsal, 
9;  height  of  anal,  20;  length  of  pectoral,  87;  length  of  outer  ventral 
ray,  40;  length  of  second  ventral  ray,  22. 

Z.  spinosus  differs  from  the  following  species,  Z.  proornn/us^  in  the 
naked  imder  side  of  the  head;  longer  dorsal  spine;  longer  spinules 
on  scales ;  longer  teeth  in  the  outer  premaxillary  series ;  and  in  numer- 
ous other  details. 

Only  the  type  known. 
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t7.  LIONURUS  PROZDfUg  (SmUIi  umI  BaMlffe). 

Maorourus  proximus  Smith  and  Radcliffe,  in  RadcUffe,  Proc  U.  S.  Nat 

Mus.,  vol.  43,  1912,  p.  119,  pL  20,  fig.  2. 
Maorouru9  noButuM  JoaoAN  and  Giiaebt,  in  Jordan  and  Starks,  BnlL  U.  S. 

Fish  Gomm.,  1902   (1904),  p.  618   (the  specimen  from  off  Izu;  not 

Coryphaenoides  noMutus  GOnther). 


AlbatroiM 
station. 


OeiMral  locality. 


Depth 
in 


Number 
ofsped- 


4915. 
4918. 
4957. 
4968.. 
4977. 
4980. 


EattemSea. 

....do 

Btmi 
OflShlc 

....do 

34*09'N.,137*5fi'E. 


427 
861 
437 
353 
644 
607 


Careful  comparison  of  our  material  from  southern  Japan  with  the 
type  and  two  paratypes  from  the  Philippine  Islands,  has  disclosed 
no  constant  differences. 

This  species  bears  a  strong  superficial  resemblance  to  Coryphaen^ 
aides  nasutus^  with  which  it  was  dredged  at  several  stations.  This 
close  resemblance  has  led  to  the  identification  by  Jordan  and  Gilbert 
of  a  speciman  of  L.  proxinvus  from  off  Izu  with  C.  naautus.  Smith 
and  Badcliffe  were  likewise  misled  by  the  similar  appearance  of  the 
two  forms,  stating  in  the  description  of  this  species  that  it  is  closely 
related  to  C.  naautus^  and  the  name  proosimtis  was  evidently  applied 
because  of  this  supposed  relationship.  Alcock*  similarly  confused 
his  Macrurus  hrevirostris^  a  species  of  Lionurua^  with  C.  naautus. 
But  C.  ncLSutua  differs  generically  from  both  the  above  in  having  6 
instead  of  7  branchiostegal  rays,  and  in  the  posterior  Dosition  of  the 
anus. 

L.  proasim/us  differs  from  the  descriptions  of  L.  hrevirostris^  from 
the  Indian  Ocean,  in  having  9  (rarely  8  or  10)  ventral  rays,  instead 
of  10,  and  in  the  shorter  dorsal  spine,  which  is  much  shorter  instead 
of  longer  than  the  head. 

The  eye  is  much  longer  in  the  yoimg  than  in  the  adult,  as  shown  in 
the  tables  of  measurements ;  its  decrease  in  relative  size  with  age  being 
more  pronoimced  than  usual. 

The  position  of  the  anus  is  highly  variable  in  this  species.  The 
distance  from  the  ventral  to  the  anal  is  especially  great  in  the  speci- 
men from  Izu.  The  naked  area  does  not  extend  forward  to  the  ven- 
trals,  and  no  fossa  is  apparent. 

^Alcock,  Ann.  Mag.  Nat.  Hlat.  (6),  vol.  4,  1880,  p.  393;  Journal  of  the  Asiatic  Society 
of  Bengal,  toI.  63,  pt.  2,  1894,  p.  127 ;  Illustratlona  of  the  Zoology  of  the  Investigator, 
Blahes,  1894,  pi.  13,  fig.  3 ;  A  DescriptlTe  Cat.  of  the  Indian  Deep-Sea  Fishes  in  the  Ind. 
Mas.,  1899,  p.  108  and  111*  Bntner,  die  Tiefsee-Fische,  p.  263;  Sewell,  Bee.  Ind.  Mas., 
vol.  7,  1912,  p.  9. 
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The  spinules  of  the  scales  are  in  quincunx  order,  increasing  in  num- 
ber with  age,  becoming  densely  crowded  in  the  adult.  The  individual 
spines  vary  in  shape  in  different  specimens,  being  either  conic  or 
hastate. 

Inner  edge  of  shoulder  girdle  almost  completely  naked. 

Pyloric  caeca  long  and  slender,  nearly  as  long  as  postorbital  length 
of  head,  24  and  29  in  number  in  two  Japanese  specimens  counted. 

Color  dark  brown;  the  entire  abdominal  region  blackish;  perito- 
neum silvery,  with  brown  spotsL 


Table  of  measurements  in  hundredths  of  length  to  anus. 


Jftpan. 


Pbllippine  Idanda. 


Type. 


Pantypee. 


AlhaiT099  station 

Total  lengthf  mm 

Lerigth  to  ontw,  mm 

Length,  head 

Length,  orbit 

Width,  intororbitaL 

Width,  suborbital. ......... 

Orbit  to  preoperele 

Length,  snout 

Length,  maxillary 

Length,  barbel 

Depth,  Dody 

Width,  body.... 

Anus  to  anal 

Anus  to  ventral 

Ventral  to  isthmus - 

Height,  second  dorsal  spine. , 

Height,  ttiird  dorsal  ray 

l>ength,  first  dorsal  base 

Interdorsal  space 

Length,  pectoral 

Length,  first  pectoral  ray.... 
Length,  second  pectoral  ray. 
Length,  third  pectoral  ray. . , 
Length,  outer  ventral  ray. .. 
I«ngth,  second  ventral  ray,. 

Scales,  above  lateral  line 

Soft  rays,  first  dorsal 

Ventral  rays 

Pectoral  rays 

Seiraticms,  doraal  spine 


am 
812+ 

60 

70 

26 

16 

11 

20 

23 

25 

17.6 

52 

38 

26 

24 

30 

62 

66 

19.6 

31 

41 
6.6 

34 

40.5 


28 
7 
0 
10-8 
20 
13 


4977 
>216 

66.2 

71 

21 

17 

11 

26.6 

21 

23 

16 

66 

85 

23 

15 

27 

66.5 

61 

20.6 

26 

37 
4 

29 

84 


8 
10 

9 
20 
18 


4915 
226 
49.7 
73 
26 
15 
10 
26 
22 
21 
11 
51 
29 
17 
16 
80 
66 


21 
31 
38 
6 
30 
37 
34 
25 
8 
9 
9 
20 
12 


4968 
124+ 
82.6 
76 
28.6 
18.6 
10 
24 
23.6 


12 
44 

23.6 

20 

18 


71 
*i9.*6 


9 
»-10 


4918 
138 


40 


>283 

77 

74 

21 

14 

10 

29 

22 

25 

15 

60 

29 

17 

15 

80.6 

69 

62 

23 

27.6 

41.6 


6201 
240 
56 
76 
22 
17.6 
11 

27.6 
22.6 


39 
27 
8 
9 
9 
19 


6527 
210 
66 

81 
23 
19 
11 
81 


21 
82 
38 


45 
28 

8 
11 

9 
18 
18 


24 

26 

13 

14 

66 

17 

17 

18 

14 

26 

28 

62 

74 

67.5 

22.5 

84 

40 


42 
29 

8 
10 

9 
19 
17 


28.  U0NURU8  CETONUBOPSIS,  new  spedee. 

Plate  11,  fig.  1. 

This  interesting  species  is  very  close  to  a  Philippine  species,  L. 
parvipes  (Smith  and  Radcliflfe).*  These  two  species  are  apparently 
related  to  CetonuruSj  as  their  common  characters  indicate.  Among 
these  may  be  mentioned  the  following :  Body  rather  robust ;  snout  very 
high  and  broad,  intermediate  in  form  between  typical  Lionurus  and 
Cetonurua;  suborbital  ridge  comparatively  well  marked ;  scales  small, 
hispid  with  suberect  spinules,  much  as  in  Cetonurua;  external  groove 

1  Isu,  Japan ;  a  specimen  sent  to  Stanford  Uniyerslty  from  the  Imperial  University ;  No. 
8302,  Fish  Collections,  Stanford  Uniyersity  (see  synonomy). 
*A  psendocaudal  developed. 
•  Proc.  U.  8.  Nat  Mas.,  voL  43,  1912,  p.  124,  pi.  28,  flff.  1. 
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along  lateral  line  somewhat  interrapted;  bones  of  head  rather  soft, 
intermediate  in  ccmdition  between  Liowurus  and  Cetofmrua.  These 
species  have  6  or  6  ventral  rays,  while  all  other  i^pecies  of  Lionurus 
and  of  Cetonurus  have  7  to  17. 

Type-^pedmetk.—A,  matore  female,  58  mm*  l<mg  to  anus;  Att>atro99 
station  6084;  918  fathoms;  off  east  coast  of  H<mdo;  Cat  No.  76869, 
U.S.N.M. 

Dorsal,  II,  9 ;  ventral,  6 ;  pectoral,  18 ;  11  scales  betweoi  lateral  line 
and  origin  of  seccmd  dorsal. 

Body  m(H«  robust  than  in  L.  parvipes^  the  depth  below  origin  of 
dorsal  1.25  in  head;  trunk  more  compressed  than  usual,  the  width 
across  pectoral  bases  2.4  in  head;  tail  slender,  and  less  strongly  com- 
pressed than  usual,  rather  sharply  ccmstricted  behind  anus;  depth 
2.7  in  head  at  a  point  twice  length  of  head  from  tip  of  snout;  width 
of  tail  about  half  its  depth  anteriorly,  two-fifths  its  depth  poste- 
ri(Hiy;  first  dorsal  base  oblique;  sides  of  head  vertical  and  nearly 
parallel  behind  anterior  margin  of  orbit;  anterolateral  angles  of 
snout  prominent,  on  a  vertical  passing  slightly  in  front  of  tip  of  pre- 
maxillary,  and  on  a  vertical  passing  through  upper  part  of  pupil; 
distance  between  lateral  angles  slightly  greater  than  the  inter- 
orbital  width,  and  nearly  equal  to  length  of  snout;  snout  2.69 
in  head,  broadly  triangular  before  the  lateral  prominences,  the 
terminal  angle,  viewed   from  above,  being  110  degrees;   tip   of 
snout  high,  <»i  a  horizontal  passing  between  the  pupil  and  the 
upper  orbital  margin;  preoral  length  of  snout  3.9  in  head,  equal 
to  vertical  depth  of  snout  above  tip  of  premaxillaries;  suborbital 
ridge  distinct,  curved,  and  oblique,  its  length  2.26  in  head,  both 
its  ends  free,  not  extending  to  preopercle  nor  lateral  prominence  of 
snout;  free  margin  of  preopercle  not  adnate,  extending  downward 
and  backward  to  the  evenly  curved  angle;  in  no  place  entirely  over- 
lapping the  subopercle  or  interopercle,  leaving  a  narrow  margin  of 
interopercle  visible;  preopercular  ridge  strongly  produced  back- 
ward in  a  semicircular  form,  its  upper  vertical  portion,  above  the 
curve,  short,  1.6  in  orbit ;  orbit  nearly  round,  its  longitudinal  diameter 
4  in  head;  interorfoital  convex,  8.1  in  head;  suborbital  angulated  at 
ridge,  its  least  width  1.8  in  orbit;  mouth  <^lique,  the  maxillary  ex- 
tending to  below  anterior  third  of  pupil ;  teeth  in  bands  on  jaws,  the 
outer  premaxillary  series  slightly  enlarged;  barbel  slender  and  short, 
4.6  in  orbit ;  nostrils  in  an  oval  naked  fossa,  one-third  as  long  as  orbit; 
the  posterior  margin  of  the  small  circular  anterior  nostril  elevated; 
scaleless  groove  parallel  to  anterolateral  margin  of  snout,  scarcely 
developed;  head  soft,  the  sensory  canals  comparatively  greatly  de- 
veloped.   Branchiostegals  7;  9  tubercular  gill-rakers  on  lower  limb 
of  second  arch ;  slit  before  first  arch  constricted,  2  in  orbit,  slit  behind 
fourth  arch,  3. 
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Scales  small;  those  along  base  of  vertical  fins  not  enlarged;  spi- 
nules  curved,  saberect,  in  quincunx  order,  10  to  16  on  each  scale  on 
sides  of  trunk;  scales  of  head  irregular,  their  boundaries  rather 
difficult  to  determine,  their  spinules  erect,  becoming  strcMiger  on 
snout,  but  there  are  no  spinous  tubercles;  under  side  of  head  com- 
pletely scaled;  gular  and  brancfaiostegal  m^nbranes,  and  anterior 
part  of  mandibles,  naked;  inner  edge  of  shoulder  girdle  completely 
naked.  Lateral  line  with  a  very  short  anterior  arch,  one-fourth  as 
high  as  long,  its  length  2.25  in  head. 

Distance  from  occiput  to  origin  of  dorsal  2.15  in  head.  First  dorsal 
spine  broadly  triangular,  compressed,  sharp,  with  an  indistinct  lon- 
gitudintJ  groove;  the  second  spine  1.6  in  head,  its  anterior  edge 
trenchant,  armed  with  strong,  widely  spaced  serrati<ms,  6  on  proxi- 
mal two-thirds  of  spine,  about  10  in  all;  last  four  dorsal  rays  un- 
branched ;  length  of  first  dorsal  base  half  the  interdorsal  space,  and 
equal  to  distance  between  lateral  and  terminal  angles  of  snout;  sec- 
ond dorsal  low.  Origin  of  anal  slightly  behind  vertical  from  end  of 
first  dorsal.  Pectoral  pointed,  1.95  in  head,  the  rays  slender;  base  of 
pectoral  in  front  of  origin  of  dorsaL  Ventral  small,  with  six  weak 
rays,  the  outer  one  with  a  short  slender  filament  which  reaches  to 
anus;  ventral  inserted  anterior  to  pectoral  and  anterior  to  end  of 
opercle. 

Distance  from  center  of  anus  to  origin  of  anal  less  tiian  usual  in 
Liomtrus,  being  only  half  the  distance  from  the  anus  to  base  of 
outer  ventral  ray.  Anus  surrounded  by  a  black  naked  area,  two- 
thirds  as  long  as  orbit;  no  other  naked  areas  on  breast. 

Color  in  alcohol  light  brown  on  back  and  sides,  shading  into  bluish 
black  cm  belly;  head  gray,  with  a  large  blackish  opercular  patch; 
branchiostegal  membranes  black,  without  a  light  inner  margin ;  gular 
membrane  and  lips  blackisb;  lining  of  buccal,  bruichial,  and  ab- 
dominal cavities  black. 

Z.  cetomiropsis  differs  from  L.  parvipes  in  the  shorter  dorsal  spine 
(length  0.51  of  length  to  anus,  instead  of  0.58  to  0.64),  with  fewer 
stronger  serrations;  the  much  lighter  color,  especially  of  the  head 
and  fins,  which  are  pale  instead  of  dusky;  the  weaker  spinules  on 
the  scales;  the  somewhat  stronger  dentition;  the  shorter,  blunter 
head ;  the  narrower  suborbital  (0.115,  instead  of  0.13  to  0.16  of  length 
to  anus).  These  differences  have  been  verified  in  each  of  the  six 
Philippine  specimens  of  Z.  parvipes. 
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One  young  specimem,  in  poor  condition,  20  mm.  long  to  anus,  was 
dredged  with  the  type. 

Table  of  meaturmnenU  in  hundredths  of  length  to  anu$. 


Typo. 

L,  parvipe$. 

Typo. 

Paiatypoi. 
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56 
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87 
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1 A  psmidooaiidal  developod. 
29.  TRAGHONUBUS  YILLOSUS  (Gttalhor). 

Coryphaenoides  villo9u$  QthrrHSB,  Ann.  Mag.  Nat  Hist,  ser.  4,  voL  20, 

1877.  p.  441. 
MacruruM  vill09us  GttNTHEB,  OhaUenger  Reports,  voL  22,  Deep-Sea  Fishes, 

1887,  p.  142,  pi.  86,  fig.  B.— Braxjkb,  die  Tlefbee-Flsche,  1906,  p.  268. 

This  species  was  frequently  dredged  in  Japan,  but  only  four  speci- 
mens are  preserved,  the  loss  of  specimens  being  largely  due  to  the  soft 
character  of  the  flesh. 

Description  of  a  fine  specimen  455  mm.  long  (a  small  pseudocaudal 
developed),  dredged  in  505  fathoms,  off  the  east  coast  of  Hondo,  at 
Albatross  station  5080. 

Body  sharply  compressed,  tapering  to  a  longer  and  slenderer  tail 
than  usual,  which  is  narrowly  oblong  in  cross-section,  its  width  near 
middle  8.6  in  its  depth ;  width  of  body  over  the  pectoral  bases  1.8  in 
the  greatest  depth,  which  is  contained  1.2  times  in  the  head.  Ventral 
contour  gently  curved;  base  of  first  dorsal  not  greatly  elevated  an- 
teriorly; interorbital  flat,  wide,  and  widening  rather  rapidly  poster- 
iorly, its  least  width  8  in  head;  snout  subconic,  bluntly  pointed,  as 
long  as  orbit,  its  blunt  lateral  angles  near  vertical  from  front  of  pre- 
maxillaries;  mouth  large,  the  maxillaries  extending  to  below  pos- 
terior border  of  pupil,  equal  to  width  of  interorbital,  larger  in  the 
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young  (see  tables) ;  teeth  in  moderate  villiform  bands  in  jaws,  the 
outer  premaxillary  series  not  enlarged;  orbit  <me-fourth  length  of 
head,  with  an  irregular  outline;  least  suborbital  width  2.2  in  orbit; 
distance  from  orbit  to  margin  of  preopercle  equal  to  interorbital 
width;  no  prominent  ridges  nor  tubercles;  interopercle  widely  ex- 
posed, in  no  part  covered  by  preop^rde;  posterior  margin  of  an- 
terior nostril  elevated  and  forming  a  well-marked  flap ;  barbel  sborter 
than  pupil;  branchiostegals,  7;  gill-rakers  tubercular;  gill  slit  before 
first  arch  half  length  of  orbit,  about  as  wide  as  the  slit  behind  the 
fourth  arch. 

Fourteen  pyloric  caeca  about  as  long  as  the  snout 

Five  scales  between  middle  of  first  dorsal  and  lateral  line,  6  below 
origin  of  second  dorsal  (not  including  the  lateral  line  scale) ;  25 
from  lateral  line  to  origin  of  anal.  Those  along  anterior  portion 
of  dorsal  and  anal  bases  enlarged.  Scales  diamond-shaped  and 
nonimbricate,  each  with  10  to  16  large,  suberect  spinules,  strongest 
on  a  series  of  scales  along  the  bases  of  the  vertical  fins.  Lateral  line 
forming  a  low,  convex  curve  anteriorly.  A  naked  area  behind  pec- 
toral, extending  upwards  and  forwards.  Rami  of  mandibles,  the 
gular  membrane,  and  the  anterior  part  of  branchiostegal  membranes 
scaled;  a  single  scale  located  on  the  branchiostegal  membrane  on 
each  side,  opposite  the  upper  angle  of  interopercle  (also  present  in 
the  smaller  specimen,  225  mm.  long) ;  a  few  extending  on  base  of 
second  dorsal  spine,  surrounding  tiie  first  spine;  inner  edge  of 
shoulder  girdle  completely  naked. 

First  dorsal  spine  almost  concealed;  the  second  entirely  smooth, 
slender,  rounded  on  its  anterior  edge,  its  length  1.6  in  head;  last 
three  dorsal  rays  unbranched;  base  of  first  dorsal  1.3  in  orbit,  1.6 
in  interdorsal  space;  height  of  second  dorsal  rays  about  half  the 
orbit  Longest  anal  rays  3.5  in  head.  Length  of  pectoral  2.25. 
Filament  of  outer  ventral  ray  reaching  to  fifth  anal  ray,  the  second 
ray  nearly  reaching  anal;  ventral  inserted  below  first  dorsal  base, 
further  back  than  usual. 

Distance  from  anus  to  base  of  outer  ventral  ray  equal  to  orbit, 
twice  that  from  anus  to  anal;  distance  from  ventral  to  isthmus  1.7 
in  head.    Area  between  ventrals  and  anal  naked. 

Body  dark  brown;  Sgqs,  belly,  and  lining  of  buccal  cavity  dusky; 
lining  of  branchial  cavity  black,  without  a  light  margin  on  opercular 
membrane;  peritoneum  black. 

A  smaller  specimen,  225  mm.  long,  51  mm.  to  anus,  from  Albatross 
station  4971,  in  649  fathoms,  off  the  east  coast  of  central  Hondo, 
differs  from  the  larger  specimen,  just  described,  as  follows:  snout  1.2 
in  orbit;  maxillary  reaching  to  below  middle  of  pupil ;  teeth  coarser; 
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orbit  3.3  in  head;  nostril  flap  shorter;  4  to  6  spinules  on  scales  of 
body;  an  additional  naked  area,  as  in  T.  senHpellis^  the  Hawaiian 
species,  located  at  the  upper  angle  of  the  preopercle;  second  dorsal 
spine  half  as  long  as  head;  base  of  first  dorsal  1.3  in  interdorsal 
space.  A  still  smaller  specimen,  181  mm.  long,  26  mm.  to  anus,  also 
from  station  4971,  has  only  1  to  4  spinules  cm  the  scales;  the  teeth 
coarser;  and  the  operde  with  a  sharp  but  weak  ipine  at  the  end  of 
each  limb. 

Gunther's  short  description  evidently  errs  in  stating  that  the  sec- 
ond dorsal  begins  immediately  behind  the  first,  and  the  mouth  is 
probably  described  and  figured  too  smalL 

T.  viUosus  differs  from  T.  sentipeHiaj  the  Hawaiian  species,  in 
having  the  gular  membrane  scaled,  and  in  certain  proporti<ms,  as 
indicated  in  the  following  table: 

Table  of  measurements  in  hundredths  of  length  to  anu$. 


T.vtOomu, 
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80.  CETONURUS  BOBUSTUS,  new  i 

Plate  11,  fig.  2. 

The  genus  Cetonurus  is  fully  defined  in  the  key  to  the  subfamilies 
and  genera. 

C.  rohustuB  is  apparently  closely  related  to  C.  craasiceps  (Giin- 
ther)  ,•  known  from  a  single  specimen  taken  by  the  Challenger  north 

i  Onbert  and  Cramer,  Proc.  U.  S.  Nat.  Mas.,  yoL  10»  1897,  p.  429,  pi.  4S,  flg.  1 ;  Gilbert, 
BnU.  U.  S.  Fish  Comm.,  1903  (1906),  pt  2,  p.  679. 

*  Hawaiian  Islands ;  AlbatroM,  1902. 

*Paratype. 

*A  psendocandal  deyeloped. 

■  0orphaenoide9  orM«4cep«  Oflnther,  Ann.  Mag.  Nat  Hist,  ser.  S,  toI.  2,  1878,  p.  26. 

MaoruruB  oitwfioeps  Giinther,  OhaUemger  Beports,  toL  22,  Deep-Sea  Fishes,  1887,  p.  148, 
pL  87. 
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of  the  Eermadec  Islands,  at  a  depth  of  620  fathoms.  It  differs  from 
Gtinther's  description  in  the  larger  eye,  4  to  4.5,  instead  of  less  than 
5,  in  head,  more  than  half  the  postorbital  length  of  head;  in  the  less 
sudden  constriction  of  the  tail  from  the  trunk;  in  the  smaller  mouth, 
the  maxillaries  not  extending  beyond  eye;  and  in  the  distinct  serra- 
tions of  the  dorsal  spine.  Qiinther's  figure  shows  the  ventrals  nearly 
twice  as  long  as  the  orbit,  while  they  are  less  than  half  the  orbit  in 
C.  robtistus.  The  Japanese  species  is  also  very  close  to  the  Atlantic 
species,  C.  glohicepa  Vaillant,^  but  differs  from  a  specimen  referred 
to  that  species  from  the  east  coast  of  South  America  in  the  absence 
of  enlarged  scales  along  the  anterior  base  of  anal ;  in  the  squamation 
of  the  gular  membrane,  which  is  naked  in  the  Atlantic  specimen;  in 
the  more  numerous  and  much  stronger  spinules  on  the  scales,  espe- 
cially on  the  enlarged  scales  along  the  dorsal  base;  in  the  absence  of 
an  area  with  enlarged  scales  near  origin  of  anal;  and  in  the  more 
widely  spaced  scales  on  the  head.  Its  relationships  with  the  Atlantic 
species,  C.  nUcrops  Vaillant,*  are  imknown. 

Type-specimen — ^more  than  285  nmi.  long  (tip  of  tail  broken),  765 
mm.  to  anus;  dredged  at  a  depth  of  649  fathoms  off  the  east  coast  of 
central  Hondo,  at  Albatross  station  4971.    Cat  No.  76870.  U.S.N.M. 

Dorsal,  II,  9;  ventral,  10;  pectoral,  17. 

Body  robust,  very  deep,  and  strongly  compressed,  especially  com- 
pressed toward  the  belly.  Depth  of  body  over  base  of  ventrals,  1.22 
in  head;  under  origin  of  dorsal,  1.8 ;  over  fifteenth  anal  ray,  2.6 ;  at  a 
vertical  twice  length  of  head  behind  tip  of  snout,  3.9.  Width  of  body 
over  base  of  pectorals,  3  in  head;  just  behind  pectorals,  4.65;  width 
one-third  the  depth  of  the  slender  tail,  measured  behind  the  robust 
anterior  pdHion.  Dorsal  contour  rising  in  an  even  curve  to  origin 
of  first  dorsal,  the  base  of  which  is  oblique,  the  anterior  end  being 
higher  than  the  posterior  end  by  a  vertical  distance  half  as  long  as 
the  base  of  fin. 

Sides  of  head  vertical,  without  projecting  ridges;  anterolateral 
angles  of  snout  pnHninent,  slightly  anterior  to  a  vertical  from  front 
of  premaxillaries,  and  on  a  horizontal  passing  through  eye  between 
pupil  and  upper  orbital  margin ;  distance  between  lateral  angles  and 
eye  1.8  in  orbit;  distance  between  lateral  angles  greater  than  the 
interorfoital  width  or  the  length  of  the  snout,  equal  to  postorbital 
length  of  head ;  snout  broadly  triangular  in  front  of  lateral  angles, 
its  preoral  length  equal  to  its  preocular  length,  3  in  head;  the  tip 
of  snout  on  a  horizontal  passing  through  upper  margin  of  orbit; 
orbit  nearly  round,  4  in  head,  1.6  in  postorbital  length;   inter- 

^  JfoomnM  glohU)ep9  Valllant  in  Fllhol,  La  Nature.  No.  660,  Feb.  28»  1884,  p.  100. 
Hymenoc€ph4au9  croBsioepM  Valllant,  BzpM.  Sci.  da  TrawMlewr  et  da  ToUtmam  Pols- 
sons,  1888,  p.  214,  pi.  20. 
Hvmem>oeplMlU9  fflohioep$  Valllant,  Idem.,  p.  886. 
•BolL  Mas.  Monaco,  No.  41,  1005,  p.  8;  name  only* 
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orbital  wide,  2.6  in  head,  its  sides  parallel;  least  suborbital  width 
1^5  in  orbit,  its  ridge  bluntly  angulated  transversely,  horizontal 
below  posterior  half  of  orbit,  rising  abruptly  anteriorly  toward 
anterolateral  rostral  angle;  margin  of  preopercle  evenly  curved, 
almost  completely  adnate  to  subopercle  and  interopercle,  which  it 
fails  to  cover  at  any  point;  preopercular  ridge  produced  back- 
ward as  a  semicircular  arch,  the  chord  of  which  is  contained  1.25 
in  orbit.  Mouth  oblique,  the  maxillary  extending  to  below  middle 
of  eye,  3.75  in  head.  Teeth  small,  ccmfined  to  anterior  half  of  jaws; 
the  premaxillary  band  narrow,  the  outer  series  scarcely  enlarged; 
the  mandibular  band  very  narrow,  not  more  than  two  or  three 
scales  deep  at  any  point;  Imrbel  short  and  slender,  0.15  of  the  orbit; 
nostrils  in  a  round  naked  fossa,  about  one-third  as  long  as  orbit; 
scaleless  groove  parallel  to  anterolateral  margin  of  snout  very  nar- 
row, but  distinct.  Branchiostegals  7;  gill-rakers  tubercular;  gill 
slit  before  first  arch,  and  that  behind  fourth  arch,  each  about  one- 
third  as  long  as  orbit. 

Pyloric  caeca  very  short,  only  half  as  long  as  orbit,  9  in  number  in 
a  paratjrpe. 

Scales  small,  14  in  a  series  from  origin  of  second  dorsal  to  lateral 
line,  38  from  anal  origin  to  lateral  line;  scales  in  rather  irregular 
series  on  body,  nonimbricate  on  the  head.  Those  on  the  body  bear 
long,  curved,  and  suberect  spinules  arranged  in  quincunx  order,  5  to 
12  on  each  scale  on  trunk,  about  5  on  each  scale  on  head,  similar  to 
those  on  body.  Terminal  tubercle  of  snout  c(Hnparatively  weak, 
rounded,  armed  with  conic  spinules;  lateral  tubercles  indistinct 
A  series  of  enlarged  scales  along  base  of  second  dorsal,  armed  with 
very  strong  spinules.  Lateral  line  with  the  external  groove  obso- 
lescent or  concealed,  opening  through  a  series  of  widely  spaced 
black  papillae  extending  along  middle  of  tail,  slightly  rising  ante- 
riorly, but  not  forming  an  arch,  a  line  of  similar  papillae  extending 
from  origin  of  lateral  line  backward  near  dorsal  base;  scattered 
papillae  near  anal  base;  one  constantly  present,  located  vertically 
bdow  origin  of  dorsal  a  distance  contained  2.5  times  in  orbit;  a 
series  of  papillae  extending  forward  from  first  dorsal  on  each  side, 
near  dorsal  contour.  Median  line  of  gular  membrane  scaled; 
branchiostegal  membrane  naked;  inner  edge  of  shoulder  girdle  com- 
pletely naked. 

First  dorsal  spine  small  but  sharp,  without  a  longitudinal  groove, 
the  anterior  edge  rounded;  second  spine  rather  strong  at  base,  fila- 
mentous at  tip,  about  half  length  of  head,  its  anterior  edge  trenchant, 
and  armed  with  21  small,  procumbent  serrations  (stronger  in  some 
of  the  paratypes) ;  base  of  first  dorsal  1.9  in  interdorsal  space,  1.3 
in  orbit;  second  dorsal  low,  the  longest  rays  8  in  orbit  Origin  of 
56399*— ProcJ^JLvoLSl— 16 ^14 
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anal  scarcely  behind  end  of  first  dorsal.  Pectoral  2.6  in  head  (in 
a  paratype),  inserted  below  first  dorsal.  Outer  ventral  ray  scarcely 
filamentous,  just  reaching  anus,  1.33  in  orbit;  ventral  inserted 
anterior  to  end  of  opercle. 

Anus  less  removed  from  anal  than  usual  in  the  group  of  genera 
to  which  Cetomtrus  belongs;  distance  from  center  of  anus  to  origin 
of  anal  one-third  its  distance  from  base  of  outer  ventral  ray ;  dis- 
tance from  ventral  to  isthmus  equal  to  length  of  orbit.  A  naked 
area,  two-fifths  as  long  as  orbit,  surrounding  anus,  and  extending 
to  anal  fin ;  no  other  naked  areas  on  breast. 

Color  of  body  light  brown,  shading  into  blackidi  <m  belly;  head 
grayidi;  opercles,  lips,  and  mandibles  dusky;  gular  and  branch- 
iostegal  membranes  black;  lining  of  buccal  and  branchial  cavities 
black,  without  light  margins ;  peritoneum  black. 

Four  paratypes  from  Albatross  station  4971,  at  which  the  type 
was  dredged,  and  one  small  paratype  from  station  4973,  near  the 
type  locality  at  a  depth  of  600  fathoms. 

Table  of  measurements  in  hundredths  of  length  to  anus. 


Type. 


Paratypes. 


XIMlro«5  station.. 

Total  length ,  mm 

Length  to  anus,  mm 

Length,  bead 

Length,orbit 

Width,  interorbital 

Width ,  suborbital 

Orbit  to  preoporcle 

Length,  snout 

Length,  maxillary 

Length,  barbel 

Depth,  body 

Width,  body 

Anus  to  anal 

Anus  to  ventral 

Ventral  to  Isthmus 

Hel^t,  second  dorsal  spine. . 

Hel^t,  third  dorsal  ray 

Length,  first  dorsal  base 

Interdorsal  space. 

Length,  pecforal 

Length ,  outer  ventral  ray 

Length ,  second  ventral  ray. . . 

Scales,  above  lateral  line 

Soft  rays,  first  dorsal 

Ventral  rays 

Pectoral  rays 

Serrations,  dorsal  sphie 


4971 
285+ 
76.5 
78 

22.5 
30 
20 
33 
27 
21.7 

3 
64 
25 

5 
17 
20 
38 
40 
14 
26.5 


17 
17 
14 
0 
10 
17 
21 


4971 
279+ 
77.7 
80.2 
20.7 
31 
21.6 
34.2 


3.5 
60 
26 

6.5 
16 
23 
40 


13 
30 
31 


14 
10 
10 
17 
22 


4971 
288+ 
76 
81 
23 
32 
22.5 
34.3 
27 
24.5 
2.3 
62 
20 


18 


15.5 
27.2 


10 
18 
15 
9 
10 
18 
16+ 


4071 
265+ 
62 
79 
22 
31 

22.5 
33 
30 
25 

8.5 
60.6 
27.6 

6.6 
17 
22 
42 


15.5 
24 


19 
14 
10 
10^) 


18 


4971 
252+ 
67.2 
85.5 
23.5 
33.5 
24.6 
36 
31 
25.5 


61 
28 
6 
19 

21.5 
46 


17 
21.5 


18 
10 
9 
18 
22 


4973 
116+ 
ca38 


10 
9 
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DBTAILBD  LIST  OF  STATIONS. 


ABBBXVIATI0N8  AND  SYMBOLS. 

•  Bigntflfil  deptb  as  shown  bj  chart,  when  no  foimdlnf  was  made. 
**  Slgniiles  character  and  dei»th  of  bottom,  aa  obtained  b7  Bounding  at  prerlona  station. 

Tbe  character  of  the  bottom  Is  expressed  by  the  following  abbreviatloiis : 


bk blade 

bl blue. 

br brown. 

br.-ipi brownish-green. 

brk broken. 

C clay. 

C5o coral. 

crs coarse. 

dk dark. 

Ine Jlne. 

Por foraminifeia. 

G gravel. 

Olob globigerlna. 

gn green. 


gn.-br. 


.greenish-brown. 


gn.-gy greenish-gray. 

gy gray. 

hrd hard. 

lav Java. 

M Jnud. 

Os ooze. 

P pebbles 

R rock. 

rky jocky. 

S sand. 

8h shells. 


Spu- 


.specKoL 


St Jrtones. 

vol volcanic. 
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1.  Bathyqadus  qarrettl    (Page  151.)    From  the  Type. 


2.  SQUALOQADUS  M0DIFICATU8.     (PAQE  156.)     FROM  THE  TYPE. 
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1.  COELORHYNCHUS  PRODUCTU8.     (PAQE  175.)     FROM  THE  TYPE. 


/^. 


2.  Malacocephalus  nipponensis.    (Page  189.)    From  the  Type. 
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1.  LiONURUS  DURUS.    (Paqe  197.)    From  the  Type. 


2.  LiONURUS  SPiNosus.   (Page  199.)    From  the  Type. 
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\Cs>^^' 


1.  LIONURU8  CETONUROP6I8.     (PAQE  202.)     FROM  THE  TYPE. 


Mm{^^//^^y>i^ 


2.  Cetonurus  ROBusTua   (Paqe  207.)    From  the  Type. 
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NEW  AND  LITTLE-KNOWN  HETEROPTEROUS  HEMIP- 
,  TERA  IN  THE  UNITED  STATES  NATIONAL  MUSEUM. 


Bt  E.  Bbrgboth. 

Of  Jamia,  Finland, 


The  following  notes  and  descriptions  of  new  genera  and  species 
present  the  results  of  my  studies  of  a  miscellaneous  collection  of 
exotic  Hemiptera  Heteroptera  kindly  forwarded  to  me  for  examina- 
tion by  the  authorities  of  the  United  States  National  Museum. 

Family  PENTATOMIDAE. 
Subfamily  Halyinae. 

SPUDABUS  6LAI7CUS»  wm 


Glabrous,  glaucous-green,  dorsum  of  abdomen  bluish  black,  venter 
straw-yellow  with  a  sharply  defined  sublateral  longitudinal  black 
band  including  the  stigmata  and  reaching  from  the  base  of  the  venter 
to  near  the  apical  margin  of  the  last  segment.  Body  above,  under- 
side of  head,  and  pleurae  remotely  and  irregularly  puctured  with 
black,  still  more  remotely  so  toward  base  of  head  and  in  the  tri- 
angular basal  area  of  the  scutellum ;  pronotum  with  four  subtriangu- 
lar  pale  brownish  more  thickly  punctured  basal  spots,  and  scutellum 
with  a  similar  oval  thickly  punctured  brown  spot  at  the  lateral 
margins  not  far  from  the  base ;  corium  more  finely  and  more  irregu- 
larly punctate  than  the  rest  of  the  upper  side;  connexival  segments 
more  strongly  and  subconfluently  punctate  near  their  base;  venter 
smooth,  very  slightly  strigulose  toward  the  lateral  margins.  Head 
as  long  as  pronotum  in  the  middle,  with  a  strongly  punctured,  partly 
cupreous,  partly  brassy-green  spot  between  ocelli  and  eyes;  ocelli 
three  times  more  distant  from  each  other  than  from  eyes;  rostrum 
reaching  base  of  fifth  ventral  segment,  apical  half  of  its  last  joint 
blackish;  first  two  antennal  joints  streaked  with  brown  on  the  outer 
side,  the  first  slightly  passing  apex  of  head,  third  half  as  long  again 
as  second,  black  except  at  base  (last  two  joints  wanting).    Pronotum 
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with  the  lateral  margins  sinuate  a  little  behind  the  middle  and 
slightly  rounded  between  the  sinuosity  and  the  apical  angles,  lateral 
angles  produced  into  a  moderately  long  acute  spine  directed  straight 
outward  and  black  above  except  the  anterior  margin.  Scutellum 
with  an  obovate  black  impresison  at  the  basal  angles.  Propleurae 
and  mesopleurae  with  a  punctured  aeneous-green  spot  at  the 
base  of  the  acetabula.  Hemelytra  slightly  passing  apex  of  ab- 
domen, corium  reaching  apical  margin  of  penultimate  connexival 
segment,  membrane  pale  grayish  testaceous  with  the  interior  basal 
area  black  and  a  curved  brownish  fascia  behind  the  middle,  veins 
piceous.  Abdomen  with  the  black  sublateral  ventral  bands  brassy 
at  the  base,  fifth  male  ventral  segment  in  the  middle  scarcely  half 
the  length  of  the  fourth,  sixth  segment  a  little  shorter  than  the  three 
preceding  ones  taken  together.  Legs  pale  glaucous,  femora  dotted 
with  black  toward  apex,  tibiae  with  the  keels  of  the  upper  side  and 
the  apex  black  (fore  legs  and  all  tarsi  wanting  in  type). 

Length. — ^Male,  16  mm. 

Type.—CsLt.  No.  20141,  U.S.N.M. 

British  New  Guinea  (Moroka,  8,500  feet,  A.  S.  Anthony).  Allied 
to  S.  variahUis  Tryon,  but  smaller,  not  pubescent  (except  very 
slightly  on  the  venter),  differently  colored,  much  more  sparingly 
punctured,  and  with  longer  rostrum. 

COBNOMORPHA  JkMPUU  mw  ipMlet. 

Dull  ochraceous,  rather  densely  but  irregularly  punctured  with 
fuscous  black.  Head  as  long  as  the  pronotum  in  the  middle,  longer 
than  broad,  subparallel  between  the  eyes  and  the  anteapical  angle 
of  the  juga ;  basal  part  above,  as  far  as  a  little  beyond  the  eyes,  with 
six  subimpressed  longitudinal  lines,  the  outermost  on  each  side  being 
broader,  inclosing  the  ocellus,  and  emitting  a  branch  to  the  eyes; 
clypeus  and  its  basel  continuation  bordered  with  a  black  punctulate 
line;  each  jugum  with  two  rather  broad  subimpressed  lines;  all 
impressed  lines  of  the  head  black  and  thickly  punctulate,  their  inter- 
spaces and  the  clypeus  impunctate  and  a  little  elevated ;  apical  angles 
of  juga  approximated  over  the  tip  of  the  clypeus;  under  side  of 
head  thickly  punctulate  with  black,  except  the  bucculae  and  a  vitta 
between  the  inferior  margin  of  the  eyes  and  the  base  of  the  antennae; 
rostrum  somewhat  passing  base  of  fifth  ventral  segment,  fuscous 
beneath  except  at  apex  of  third  joint,  last  joint  piceous;  antennae 
pale  castaneous,  base  of  the  first  three  joints  narrowly  ochraceous, 
second  and  third  joints  of  equal  length  (last  two  joints  missing). 
Pronotum  two  and  one-half  times  broader  than  its  median  length, 
anteriorly  depressed  between  the  somewhat  elevated  cicatrical  areas ; 
immediately  within  the  medially  very  slightly  sinute  lateral  margins 
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with  a  d^isely  punctate  black  vitta,  the  posterior  half  of  which  is 
interiorly  bordered  with  a  callose  almost  impunctate  ridge  having  on 
its  interior  side  a  thickly  punctate  apically  broadened  impression 
within  which  there  is  an  oblong  rather  broad  almost  impunctate 
area;  the  teeth  of  the  lateral  margins  ochraceous,  posterior  lateral 
margins  a  little  notched  behind  the  slightly  prominent  lateral  angles. 
Scutellum  with  an  elongate  impunctate  callus  near  the  basal  angles 
and  a  small  transverse  median  basal  callus.  Propleurae  close  to  the 
lateral  margin  with  a  thickly  punctate  black  vitta.  Hemelytra 
(female)  nearly  reaching  apex  of  abdomen;  corium  reaching  base  of 
ultimate  connexival  segment,  the  punctuation  partially  condensed 
and  confluent,  forming  a  blackish  C  on  the  right  corium  and  an 
inverted  C  (q)  on  the  left  one;  membrane  subopaque,  whitish, 
blackish  at  the  interior  basal  angle  and  very  slightly  suffused  with 
browrnish  in  the  middle,  veins  pale  brownish.  Abdomen  rather 
jstrongly  rounded  cm  the  sides,  apical  angles  of  the  segments  obtusely 
prominent,  the  densely  punctate  connexival  segments  with  a  much 
less  thickly  punctate  rounded  spot  in  the  middle  and  with  the  im- 
punctate narrow  lateral  margin  fuscous  at  the  base  and  apex  of  the 
segments;  venter  suffused  with  brownish,  all  segments  with  the  stig- 
mata and  an  oblong  inwardly  rounded  lateral  spot  pale  ochraceous; 
median  furrow  deep,  reaching  apex  of  fifth  segment;  basal  lobes  of 
female  genital  segment  black,  rugulose,  and  somewhat  tumid.  Legs 
ochraceous,  femora  streaked  and  mottled  with  brown ;  tibiae,  except 
a  broad  ring  nearer  to  the  base  than  to  the  apex,  and  last  tarsal  joint 
pitchy  black. 

Length, — Female,  22.5  mm. ;  breadth,  13.5  mm.. 

Type.—C2ii.  No.  20142,  U.S.N.M.  Angola  (Kuhiriri  Kiver,  Mr. 
Penrice). 

The  largest  species  in  the  genus  and  very  distinct  by  the  sculpture 
of  the  pronotum  and  head,  apparently  coming  nearest  to  C.  implexa 
Distant 

Subfamily  Pentatominae. 

EURTMENIDA/  new  geniuu 

Body  broadly  oval.  Head  much  broader  than  long,  anteocular 
part  very  short,  narrowing  toward  the  broad  apex,  scarcely  sinuate 
before  the  eyes.  Scutellum  reaching  far  beyond  the  middle  of  the 
abdomen,  the  postfrenal  part  much  broader  than  long,  apex  very 
broadly  rounded.  Frena  scarcely  reaching  the  middle  of  the  scu- 
tellum.   Other  characters  as  in  Menida  Motschulsky. 

Type  of  the  germs. — Eurymemda  vdUicola^  new  species. 


i«vpvff*bn»d;  Menida. 
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EUBTMENIDA  VALUCOLA,  imw  ipMlet. 

Polished,  black,  finely  and  rather  sparingly  punctate;  an  oblong 
anteapical  area  to  the  brownish-black  corium  and  the  middle  of  the 
venter  impunctate;  an  interrupted  line  on  the  clypeus,  a  vitta  on 
the  juga,  a  round  dot  at  the  interior  margin  of  the  eyes,  three  or 
four  spots  on  vertex;  the  bucculae,  a  dot  between  them  and  the 
antenniferous  tubercles;  numerous  small  irregular  spots  on  the 
pronotum  (particularly  its  anterior  half),  apical  and  lateral  mar- 
gins of  pronotum  (very  narrowly),  an  oval,  smooth  callose  spot  near 
the  basal  angles  of  the  scutellum,  a  few  transverse  irregular  spots 
behind  these;  the  apex  of  scutellum  (rather  broadly),  lateral  margin 
of  corium,  an  oblong  lateral  spot  to  connexival  segments,  a  spot  at 
anterior  and  posterior  margin  of  propleurae,  a  curved  vitta  inside 
the  apical  half  of  their  lateral  margin,  posterior  angle  of  meso- 
pleurae,  lateral  border  of  metapleurae,  orificial  prolongation,  all 
acetabula,  basal  spine  of  venter,  a  double  row  of  discal  spots  to 
venter  (one  on  each  segment)  not  far  from  the  medium  line,  an 
oblong  spot  to  ventral  segments,  two  smaller  rounded  spots  inside 
each  lateral  spot,  and  the  sides  of  the  mail  genital  segment  (inclos- 
ing a  fuscous  subapical  spot)  yellow  or  reddish  yellow;  antennae 
yellowish  testaceous,  apex  of  third  joint,  the  fourth  (except  base) 
and  the  fifth  fuscous;  membrane  hyaline  with  a  large  rounded  fuscous 
subbasal  spot;  legs  yellowish  testaceous,  femora  very  finely  dotted 
with  brown  and  with  a  piceous  ring  (interrupted  above)  somewhat 
before  apex.  Head  rather  strongly  declivous,  the  anteocular  part  a 
little  longer  than  the  longitudinal  diameter  of  the  rather  large  trans- 
verse eyes;  ocelli  placed  very  near  the  eyes;  rostrum  reaching  hind 
coxae;  first  antennal  joint  not  reaching  apex  of  head,  second  joint 
at  least  twice  the  length  of  first,  the  following  joints  gradually  in- 
creasing in  length,  each  being  a  little  longer  than  the  preceding  one. 
Pronotum  not  quite  two  and  a  half  times  boarder  than  head  and 
almost  three  times  broader  than  its  median  length,  the  smooth  ele- 
vated apical  margin  not  interrupted  behind  the  eyes  but  with  a  few 
small  impressed  points  at  this  place;  lateral  margins  distinctly 
rounded ;  humeral  angles  rounded,  not  prominent.  Scutellum  a  lit- 
tle shorter  than  corium.  Hemelytra  (male)  passing  apex  of  abdo- 
men by  half  the  length  of  the  membrane,  apical  margin  of  coriuiki 
a  little  rounded,  exocorium  with  two  rows  of  punctures  which  are 
subconfluent  at  base  and  confused  at  apex.  Basal  spine  of  venter  a 
little  passing  hind  coxae,  last  male  ventral  segment  in  the  middle 
slightly  shorter  than  the  three  preceding  segments  taken  together; 
male  genital  segment  rather  large,  trisinuate  at  apex,  the  median 
notch  much  deeper  than  the  lateral  ones. 
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Length  (without  membrane). — ^Male  5  mnL,  breadth  4.5  mm. 

Type— Cat  No.  20148,  U.SJf  Jtf.    Kashmir  (Goorais  Valley). 

Judging  from  the  description,  the  African  Menida  parvtUu 
Signoret,  which  was  placed  by  StU  in  a  distinct  division  of  that 
genus,  belongs  to  Evrymenidd. 

Subfamily  Aganthosomatinae. 

LANOPIS  ALGBSCBNS.  imw  ipMlet. 

Orchraceous,  above  and  on  the  pleurae  punctured  with  fuscous; 
posterior  part  of  pronotum  and  the  corium  dark  brownish  olivaceous; 
scutellum  brownish  ochraceous;  membrane  fuscous,  the  veins  not 
darker;  mesoetemum  in  the  middle,  a  small  metapleural  spot  at  the 
apex  of  the  orificial  ridge,  a  lateral  line  at  the  basal  angles  of  the 
abdominal  segments  (visible  from  above  and  from  beneath),  and  a 
dot  at  the  apical  angles  of  the  ochraceous  connexival  segments  black; 
dorsum  of  abdomen  also  black,  but  the  three  last  segments  (except 
apical  half  of  the  last  one)  sanguineous,  a  more  or  less  distinct  basal 
fascia  to  the  connexial  segments  brownish;  venter  usually  and  sc»ne- 
times  pleurae  densely  sprinkled  with  purplish  or  dark  ferruginous; 
antennae  brownish  ochraceous,  a  stripe  to  the  interior  side  of  the 
basal  joint  and  the  two  (rarely  three)  last  joints  fuscous;  rostrum 
ochraceous,  last  joint  (except  base)  pitch  black;  legs  ochraceous, 
femora  fulvous  sprinkled  with  purplish,  apex  of  tibiae,  first  tarsal 
joint,  and  apex  of  second  joint  fuscous.  Head  as  long  as  broad, 
sparsely  punctate;  juga  scarcely  longer  than  clypeus  but  a  little 
convergent  at  apex,  making  the  clypeus  narrower  at  apex  than  a  little 
behind  it,  from  which  point  the  clypeus  gradually  narrows  to  the 
acute  base ;  first  antennal  joint  very  distinctly  passing  apex  of  head, 
second  joint  about  twice  the  length  of  first,  third  as  long  as  first, 
fourth  one-half  longer  than  third,  fifth  a  little  longer  than  fourth ; 
rostrum  reaching  hind  coxae,  second  joint  a  little  longer  than  third, 
and  this  a  little  longer  than  fourth.  Prcmotum  somewhat  rugose, 
more  coarsely  and  densely  punctured  than  the  head,  and  with  an 
oblique  impression  somewhat  inside  the  posterior  half  of  the  antero- 
lateral margins,  the  anterior  ends  of  these  impressions  united  by  a 
more  or  less  distinct  transverse  impression  which  sometimes  is  inter- 
rupted by  two  irregular  flattened  tubercles;  anterolateral  margins 
sinuate  behind  the  apical  angles,  then  rounded,  the  rounded  part  be- 
ing longer  than  the  sinuate  one;  lateral  angles  broadly  prominent 
outward,  subangularly  roimded  at  apex,  posterior  lateral  margins 
roondedly  angular  at  the  costal  margin  of  the  corium,  more  or  less 
distinctly  sinuate  behind  the  lateral  angles.  Scutellum  strongly  and 
sparsely  punctate,  the  apical  half  with  a  median  keel,  the  apex 
spatulaAe.    Pleune  strongly  and  rather  thinly  punctate;  the  opaque 
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evaporative  area  extremely  small,  hardly  visible,  forming  a  very 
narrow  stripe  bordering  the  anterior  and  posterior  margins  of  the 
orificial  prolongation  which  is  a  little  curved  behind  and  distinctly 
shorter  than  the  distance  between  its  tip  and  the  lateral  margin  of  the 
metapeura.  Hemelytra  (male)  slightly  passing  apex  of  abdomen; 
corium  rather  finely  and  thickly  punctate,  its  costal  margin  roundedly 
angular  a  little  before  the  middle,  its  apical  margin  slightly  roimded 
or  almost  straight  Abdomen  (male)  beneath  roof-shaped  but  not 
carinate  in  the  middle,  very  superficially  and  remotely  concolorously 
punctate,  the  apical  angles  of  the  segments  slightly  and  obtusely 
prominent,  not  distinctly  tuberculate,  apical  angles  of  the  last  seg- 
ment rounded;  first  male  genital  segment  with  the  broad  apical 
margin  slightly  sinuate  in  the  middle,  second  genital  segment  broader 
than  the  first  but  only  half  its  length,  the  apical  margin  rounded  and 
trisinuate. 

Length. — ^Male,  8 — 8.5  mm. 

Type.— Csit  No.  20144,  U.S.N.M.  Patagonia  (Chubut).  I  have 
seen  numerous  males  but  no  female  of  this  species  which  is  smaller 
than  L.  rugosus  Signoret,  and  differs  from  it  by  the  longer  basal 
joint  to  the  antennae.  The  more  strongly  rounded  posterior  part  of 
the  anterolateral  pronotal  margins,  the  shorter  orificial  prolonga- 
tion, the  less  prominent  and  less  tumid  apical  angles  to  the  ventral 
segments,  the  darker,  more  uniformly  colored  corium,  the  differently 
colored  legs,  and  the  smoother,  red-speckled  venter,  the  segments  of 
which  are  black  at  the  basal  angles,  not  at  the  apical  angles  as  in 
rugosus.  From  L.  chvhuti  Distant  it  differs  by  the  much  longer 
second  joint  of  the  quite  differently  colored  antennae  by  darker  mem- 
brane, and  smaller  size. 

As  Distant  says  that  L.  chuhuti  is  larger  than  rugosus^  I  suppose 
he  has  not  seen  the  true  rugosus  from  Chile,  which  is  of  the  same  size 
as  chuhuti.  Distant  and  some  other  British  authors  treat  Chubut  as 
the  name  of  a  collector,  but  it  is  the  name  of  the  central  province  of 
the  Patagonian  part  of  Argentina,  between  the  Bio  Negro  territory 
in  the  north  and  the  Santa  Cruz  territory  (Patagonia  proper)  in 
the  south. 

R4  AUSTRAUS  Distant. 

Distant^s  descriptions  of  this  genus  and  species,  and  of  his  other 
South  American  Acanthosomatinae,  are  generally  good,  yet  a  few 
additions  and  corrections  to  his  description  of  this  insect  are  neces- 
sary. The  veins  of  the  membrane  are  very  few  in  number  and  more 
or  less  anastomosing  near  base.  The  rostrum  scarcely  passes  the 
middle  coxae.  The  orificia  are  only  as  long  as  the  trochanters,  not 
"as  long  as  coxae  and  trochanters  together.''  The  venter  is  con- 
colorously punctate,  the  fifth  and  sixth  segments  in  the  female  on 
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each  side  s(Hnewhat  within  the  lateral  margin  with  a  rather  large 
transverse  dull  impunctate  impression,  that  of  the  fifth  segment  sit- 
uated at  the  apical  margin,  that  of  the  sixth  segment  less  distinct 
and  placed  at  the  basal  margin.  The  sixth  ventral  segment  of  the 
male  is  in  the  middle  distinctly  longer  than  the  two  preceding  seg- 
ments together,  that  of  the  female  sli^tly  shorter  than  these.  The 
malo  genital  segment  is  as  long  as  the  sixth  ventral  segment,  trans- 
versely impressed  before  the  apical  margin,  which  is  rounded,  in  the 
middle  slightly  sinuate  and  thickly  fringed  with  pale  ferruginous 
hairs*  The  basal  lobes  of  the  female  genital  segment  are  about  as 
long  as  broad,  rounded  exteriorly  and  a  little  narrower  there  than 
interiorly;  the  median  lobes  are  narrow,  transverse;  the  apical  lobes 
transverse,  separated  interiorly  by  a  triangular  incision.  After 
death  the  olivaceous  green  color  of  the  upper  side  of  the  body  some- 
times fades  into  pale  brownish.  The  black  spots  of  the  connexivum 
occupy  more  than  the  apical  half  of  the  segments. 

Patagonia  (Chubut). 

Numerous  specimens  of  both  sexes  have  been  examined. 

This  genus  is  not  "  to  be  placed  near  HeUica  Stil,"  with  which  it 
has  no  resemblance,  but  is  allied  to  Sinopla  Signoret. 

ACROPHTMA,'  new  genus. 

Body  oval.  Head  shorter  than  pronotum,  rather  strongly  nar- 
rowing from  the  eyes  to  the  apex,  anteocular  part  broader  than  long, 
lateral  margins  slightly  sinuate,  clypeus  gradually  widening  from 
base  to  apex,  juga  as  long  as  clypeus,  ocelli  over  two  times  more  dis- 
tant from  each  other  than  from  eyes;  bucculae  low,  not  reaching 
base  of  head;  rostrum  reaching  hind  coxae,  first  joint  as  long  as 
bucculae,  second  longer  than  third;  first  joint  of  antennae  much 
shorter  than  head,  but  passing  its  apex;  second  joint  longer  than 
first  and  third.  Pronotum  moderately  declivous,  apical  margin 
sinuate,  obliquely  truncate  behind  eyes,  apical  angles  narrowly 
rounded,  lateral  margins  slightly  rounded,  not  elevated,  lateral 
angles  rounded,  not  prominent,  basal  angles  very  obtuse,  basal  mar- 
gin straight.  Scutellum  equilaterally  triangular,  not  reaching  mid- 
dle of  abdomen,  with  a  small  callose  spot  at  basal  angles,  apex  sub- 
acute and  very  shortly  spatulate.  Mesostemum  with  a  median 
carina.  Orificia  extended  in  a  straight  parallel  sulcated  fold,  which 
is  half  as  long  as  the  distance  between  its  tip  and  the  lateral  margin 
of  the  metapleura.  Corimn  with  rounded  costal  margin  and 
straight  apical  margin ;  membrane  with  five  simple  veins,  the  three 
median  ones  united  not  far  from  the  base  by  an  oblique  cross- vein, 
forming  two  median  basal  cells.    Abdomen  scarcely  broader  than 
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the  hemelytra  and  almost  entirely  covered  by  them,  beneath  at  the 
base  with  a  pointed  tubercle,  the  point  of  which  is  directed  ob- 
liquely upward  toward  the  depressed  metastemum,  apical  angles  of 
the  segments  not  at  all  prominent,  apical  margin  of  sixth  dorsal  seg- 
ment sinuated;  the  male  with  two  genital  segments  visible  on  the 
underside,  the  second  segment  consisting  of  the  underside  of  the  pro- 
truding dorsal  genital  segment.    Tibiae  cylindrical. 

This  genus  is  intermediate  in  structure  between  StU's  divisions 
1  (12)  and  12  (1).  It  differs  from  Ditomotarsus  Spinola  and  Hy- 
perhius  St&l  by  the  keeled  mesostemum,  the  structure  of  the  base  of 
the  venter,  and  somewhat  shorter  scutellum ;  from  the  former,  more- 
over,, by  having  the  ocelli  placed  nearer  to  the  eyes,  from  the  latter 
by  less  convex  head  and  pronotum,  and  not  at  all  callose  pronotal 
lateral  margins.  From  Sinopla  Signoret  it  is  distinguished  by  the 
position  of  the  ocelli;  more  rounded,  not  elevated  pronotal  lateral 
margins,  more  rounded,  not  prominent  hmneral  angles,  shorter  scu- 
tellum, straight  apical  margin  to  corium,  and  by  having  the  straight 
spine  of  the  second  ventral  segment  replaced  by  an  acute  tubercle 
curved  upward,  with  its  apex  touching  the  surface  of  the  meta- 
stemum. 

Type  of  the  gervas. — Acrophyma  frigidvUa^  new  species. 

ACROPHTMA  FRICmULA,  Btw  ipmIm. 

Opaque,  whitish  or  pale  ochraceous;  above  thickly,  beneath  less 
thickly  and  more  finely  punctured  with  black;  dorsum  of  abdomen 
blackish,  shining,  impunctate,  dark  ferruginous  in  the  middle,  con- 
nexivum  impunctate,  black,  segments  2-5  with  an  obliquely  tri- 
angular ochraceous  basal  spot,  sixth  (and  sometimes  fifth)  segment 
with  the  whole  basal  half  ochraceous,  abdomen  beneath  with  an  ob- 
long rectangular  black  spot  at  the  apical  angles  of  the  segments  and 
in  the  male  with  a  median  fuscous  vitta  or  a  series  of  fuscous  spots 
not  continued  through  the  genital  segments,  metapleurae  with  a 
black  spot  at  the  end  of  the  orificial  fold;  antennae,  rostriun,  and 
legs  pale  yellowish  testaceous,  first  antennal  joint  with  a  fuscous 
streak  on  the  inside,  last  three  joints  fuscous  black,  excepting  base 
of  these  joints  and  apex  of  third  joint;  last  joint  of  rostrum  piceous; 
femora  dotted  with  fuscous  and  with  an  incomplete  subapical  fus- 
cous ring,  a  superior  basal  dot  to  tibiae  and  their  extreme  tip,  and 
apex  of  tarsal  joints  fuscous.  Head  a  little  broader  than  long,  a 
streak  on  the  imderside  of  juga  and  another  shorter  streak  before 
the  eyes  piceous ;  second  joint  of  antennae  half  as  long  again  as  first, 
third  subequal  to  first  or  a  little  shorter,  fourth  and  fifth  each  a 
little  longer  than  second  and  more  incrassated.  Pronotum  two  and 
a  third  times  broader  than  long  in  the  middle.  Scutelliun  with  an 
impimctate  slightly  raised  median  line  in  the  apical  half.    Mem- 
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brane  infuscated  with  a  broad  sinuous  hyaline  fascia  immediately 
before  the  middle,  and  two  dark  brown  triangular  basal  spot,  one 
at  the  inner  basal  angle,  the  other  at  the  middle  of  the  basal  margin 
and  occupying  the  outer  (me  of  the  two  median  basal  cells,  the  outer 
half  of  the  basal  margin  also  narrowly  fuscous,  the  posterior  border 
of  the  hyaline  fascia  of  a  darker  fuscous  color  than  the  rest  of  the 
apical  part.    Posterior  tibiae  sli^tly  curved. 

Length. — ^Male  6.5  mm.,  female  7  mm. 

M<de. — ^Abdomen  beneath  blimtly  roof-shaped,  the  segments  con- 
tracted in  the  middle,  sixth  segment  as  long  in  the  middle  as  the 
three  preceding  ones  together,  its  apical  angles  rounded ;  first  genital 
segment  subtriangular,  in  the  middle  as  long  as  the  segments  4-6 
together,  the  broad  apical  margin  sinuated  in  the  middle;  second 
genital  segment  (^underside  of  dorsal  genital  segment)  much 
shorter  and  a  little  broader  than  first,  strongly  transverse,  its  apical 
margin  subtruncate;  dorsal  genital  segment  large  and  broad,  pro- 
truding, wide  open  above,  covered  only  by  the  membrane,  not  by  the 
last  dorsal  segment,  fuscous,  the  apical  half  (except  the  sides)  pale 
ochraceous,  the  basal  angles  with  a  brush  of  hairs  protruding  from 
under  the  last  dorsal  segment,  the  apical  margin  subtruncate  and 
reflexed  with  a  small  recurved  hook  at  the  angles;  interior  append- 
ages acutely  pointed  at  tip. 

Female. — ^Abdcxnen  beneath  moderately  and  evenly  convex,  the 
segments  not  ccmtracted,  sixth  segment  in  the  middle  as  long  as  the 
two  preceding  ones  together,  its  apical  angles  obtuse,  its  apical 
margin  on  each  side  broadly  triangularly  produced;  basal  lobes  of 
genital  segment  subtriangular,  about  as  Icmg  as  broad ;  median  lobes 
very  stron^y  ccmverging,  placed  almost  transversally,  narrow  from 
the  base  to  the  middle,  then  triangularly  dilated;  the  transversal 
apical  lobes  confluent  interiorly,  consisting  of  the  apical  underside 
of  the  dorsal  genital  segment,  which  is  about  half  the  length  of  the 
sixth  dorsal  segment,  with  the  apical  margin  broadly  roimded. 

Type.—C^i.  No.  20145,  U.S.N.M.    Patagonia  (Chubut). 

Three  males  and  three  females  have  been  examined.  The  sexes 
are  constant  in  size  and  color.  This  insect  differs  from  all  other 
Chilean  and  Patagonian  Acanthoscnnatinae  by  the  color  markings  of 
the  membrane,  but  these  are  clearly  visible  only  when  the  hemeljrtra 
are  outspread. 

Judging  from  the  dfl)ris  adhering  to  the  bodies  of  many  speci- 
mens of  Patagonian  Acanthosomatinae,  they  live  under  the  bark  of 
rotten  stub& 

Note. — Considerable  confusion  prevails  in  the  nomenclature  of 
some  Chilean  Acanthosomatinae,  and  this  is  chiefly  due  to  the  fact 
that  most  authors  in  determining  them  have  used  Signoret's  rede- 
scriptions  instead  of  Spinola's  and  Blanchard's  original  descriptions 
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in  Gay^s  ^^  Historia  fisica  de  Chili.''  Signaret  united  DUomotarsus 
pwnctiverUris  Spinola  with  gayi  Spinola,  apparently  because  he  had 
seen  a  specimen  of  punctiventris  wrongly  labeled  gayi  and  without 
comparing  Spinola's  descriptions.  These  two  species  are  even  gener- 
ically  distinct  The  figure  8a  on  plate  1,  which  represents  gayi  in 
profile,  clearly  shows  that  it  is  a  PlanaiSy  and  this  is  the  only  Chilean 
genus  tallying  with  the  statement  in  the  specific  diagnosis  and  de- 
scription of  gayi:  "Antennarum  articulo  primo  secundum  longi- 
tudine  aequante — ^primero  y  segundo  articulos  de  las  antenas  de 
igual  longitud."  It  seems  uncertain,  however,  whether  gayi  is  the 
same  species  as  Planoie  hi/m/iculatug  Signoret  Z>.  pitnctiveniris  is 
the  species  standing  in  almost  all  collections  under  the  name  gayi, 
but  the  figure  9  on  plate  1,  said  in  Guy's  work  to  be  that  of  puncti- 
ventris^ has  been  wrongly  numbered,  and  has  nothing  to  do  with 
pimctiventris;  this  is  quite  evident  if  it  is  compared  with  the  descrip- 
tion. There  is  fortimately  no  reason  to  change  the  generic  nomen- 
clature as  now  standing  in  our  catalogues;  D.  pwnctiventris  must  be 
considered  the  type  of  Ditomotaratts^  and  the  following  syncmymy 
will  result: 


DitamotarsuB  Spinola. 
{RuBCOba  StAl). 
punctiventris  Spinola. 
sanffuineiventris  StAl. 
gayi  Signoret  (not  Spinola). 


impluviatus  Blanchard. 
Planois  Signoret 

iDiaomotar$us  Spinola,  ex  p.) 
bimaculatus  Signoret. 
gayi  Spinola. 


Subfamily  Urolabidinae. 

UROSTTLIS  BLATTIF0RMI8,  new  ip^clet. 

Above  depressed  and  hairless,  grass-green;  dorsum  of  abdomen, 
connexivum  and  underside  of  body  yellow  or  greenish  testaceous; 
corium  with  several  tortuous  vermicular  partly  confluent  ochraceous 
bands  mostly  placed  longitudinally;  two  small  spots  before  middle 
of  pronotum,  a  lateral  spot  near  apical  angles  of  the  connexival  and 
ventral  segments,  a  sharply  defined  sublateral  vitta  to  propleurae,  a 
lateral  spot  to  metapleurea,  and  a  series  of  spots,  one  in  each  seg- 
ment, on  either  side  of  the  venter  between  its  middle  and  the  lateral 
margins,  black.  Head  impunctate,  very  finely  and  superficially  trans- 
versely wrinkled,  smooth  within  the  eyes,  and  with  a  very  fine  and 
narrow  curved  impressed  line  before  each  ocellus;  antennae  fuscous 
black,  first  joint  and  basal  fourth  of  second  ferruginous,  first  with 
or  without  a  fuscous  vitta  on  the  outer  side,  base  of  third  joint 
narrowly,  base  of  fourth  and  fifth  joints  broadly  pale  testaceous,  first 
joint  as  long  as  pronotum,  second  as  long  as  first,  third  half  the 
length  of  second,  fourth  distinctly  shorter  than  second,  fifth  shorter 
than  fourth;  rostrum  reaching  a  little  beyond  anterior  coxae,  third 


Digitized  by  VjOOQIC 


HO.  2150.    80MB  NEW  HETEBOPTEROUS  HEMIPTERA—BEROROTH.   225 

joint  (xmstricted  near  base,  gomewhat  dilated  toward  apex.  Pro- 
notum  sparsely  punctured  with  fuscous,  apical  margin  neither 
smooth  nor  elevated,  lateral  margins  narrowly  reflexed,  very  sli^tly 
sinuate  or  almost  straight,  lateral  angles  very  narrowly  rounded. 
ScuteUum  very  distinctly  longer  than  broad,  pimctured  the  same 
as  the  pronotunL  Breast  impunctate,  except  a  few  colorless  punc- 
tures on  the  posterior  part  of  the  propleurae.  Hemelytra  consider- 
ably passing  apex  of  abdomen,  corium  more  than  twice  the  length  of 
scutellum,  costal  margin  reflexed  from  base  to  beyond  middle,  apical 
angle  very  acute,  apical  margin  di^tly  bisinuate,  exoccnrium  rather 
sparingly  punctured  with  fuscous,  mesocorium  sparsely  and  ex- 
tremely finely  concolorously  punctulate,  but  with  a  series  of  much 
larger  close-set  pale  fuscous  punctures  along  the  interior  margin,  en- 
docorium  with  a  similar  row  of  punctures  along  the  exterior  and  in- 
terior margins;  membrane  narrowly  roimded  at  apex,  transparent, 
tinged  with  fuscous,  more  so  at  apex.  Wings  iridescent,  hyaline, 
rather  broadly  infuscated  at  apex.  Abdomen  impimctate,  apical 
angles  of  the  segments  not  at  all  prominent  Legs  greenish  tes- 
taceous 

Lenffth  (without  membrane). — ^Male  10.8  mm.,  female  12.5  mm. 

Medea. — First  genital  segment  subtriangular,  transversely  strongly 
convex,  apical  margin  a  little  sinuate  in  the  middle;  second  genital 
segment  beneath  in  the  middle  with  a  rather  long  straight  process 
directed  backward  and  a  little  upward,  constricted  near  base  and 
somewhat  dilated  toward  the  truncate  end,  at  the  upper  basal  angles 
of  the  segment  with  a  tubercle  and  immediately  behind  this  with  a 
spine-like  process  directed  obliquely  backward,  upward,  and  a  little 
outward,  tiie  interior  margin  of  this  process,  the  apical  margin  of 
the  segment,  and  the  margins  of  the  median  process  fringed  with 
pale  hairs;  the  interior  appendages  bifid  at  tip. 

Fefifude. — ^Dorsal  genital  segm^it  a  little  shorter  and  narrower 
than  sixth  dorsal  segment,  apical  margin  slightly  sinuate,  the  lateral 
parts  visible  from  beneath  in  the  form  of  a  curved  triangular  lobe; 
ventral  genital  lobes  triangular,  much  broader  than  l(mg,  the  pos- 
terior ones  apically  produced  in  a  triangular  lobe  visible  also  from 
above,  between  these  lobes  two  smaller  triangular  lobules  protruding 
from  the  interior. 

Typ^.— Cat  No.  20146,  U.S.N.M.,  China  (Foo-chow,  H.  R.  Cald- 
weU). 

Very  distinct  from  all  previously  described  species.  It  has  a  pe- 
culiar facies,  different  from  that  of  the  other  species  I  have  seen, 
and  reminding  one  of  a  green  blattid.  After  death  the  green  color 
of  the  head,  and  partly  also  of  the  pronotum  and  scutellum,  more  or 
less  fades  into  testaceous.  The  male  genital  segment  is  not  unlike 
8e899*— Proc.N.M.vol.51— 16 ^15 
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that  of  U.  viresoens  Beuter  ^  but  the  lateral  processes  are  much  more 
acute  and  divergent! 

Family  COREIDAE. 

TTPHLOCOLPURA  VULCANAUS,  mw  ipMlet. 

Grayish  fuscous  (including  antennae  and  rostrum),  punctate,  the 
whole  body  strewn  with  short  narrowly  scale-like  decumbent  yel- 
lowish bristles;  a  broad,  ochraceous,  pod»riorly  paler  vitta  running 
through  the  whole  connexivum  and  immediately  within  the  lateral 
margin  of  the  venter.  Head  a  little  longer  than  broad  and  scarcely 
longer  than  pronotum,  transversely  somewhat  convex,  with  two  short 
oblique  denuded  streaks  between  tiie  eyes,  the  callose  tubercle  behind 
the  eyes  rather  large;  antennae  inserted  somewhat  farther  from  eyes 
than  from  apex  of  head,  first  joint  a  little  shorter  than  head,  second 
somewhat  longer  than  first  (last  two  joints  wanting) ;  rostrum  reach- 
ing base  of  fourth  abdcnninal  segment.  Pronotum  distinctly  trans- 
verse, almost  two-thirds  broader  than  long  in  the  middle,  basal  half 
slightly  declivous,  apical  half  horizontal  but  with  the  cicatrical  areas 
a  little  convex,  lateral  margins  rather  deeply  sinuate  in  the  middle, 
before  and  behind  the  sinuosity  straight,  those  of  the  basal  half 
scarcely  raised,  those  of  the  apical  half  distinctly  elevated,  very 
slightly  convergent  toward  apex,  ending  behind  and  outside  tbd 
collar  in  a  subacutely  promin^it  triangular  lobelet  directed  straight 
ahead,  the  distance  between  the  tips  of  these  subapical  lobelets  con- 
siderably broader  than  the  width  of  the  depressed  apical  collar, 
humeral  angles  rounded,  basal  margin  straight  before  the  base  of 
the  scutellum,  which  is  very  slightly  longer  than  broad.  Hemelytra 
twice  the  length  of  the  scutellum,  not  quite  reaching  middle  of  third 
(=Breddin's  fourth)  abdominal  tergite;  corium  with  scarcely  raised 
indistinct  veins,  claval  part  more  distinctly  punctured  than  the  rest^ 
exterior  apical  angle  of  corimn  and  outer  half  of  apical  margin 
broadly  roimded,  claval  commissure  half  the  length  of  the  scutellum ; 
membrane  grayish  luteous,  very  diort^  forming  only  a  narrow, 
broadly  rounded  border  to  apical  margin  of  corium.  Abdomen 
(male)  about  three-fifths  broader  than  pronotum;  last  tergite  (male) 
twice  the  length  of  the  preceding  segm^it,  its  apical  part  trans- 
versely convex,  apical  margin  rounded;  apical  angles  of  third  seg- 
ment slightly,  those  of  fourth  and  especially  fifth  segment  more 
distinctly  prominent;  venter  with  a  deep  median  furrow  reaching 
from  its  base  to  apical  margin  of  fourth  segm^it,  the  intralateral 
glandular  spots  of  the  three  last  segments  very  distinct,  subequal  in 
size,  round,  opaque,  velvet-black,  their  distance  from  the  lateral 
margin  much  greater  than  their  diameter;  male  genital  segment 

1  Figured  In  Revue  d'Entom..  1888,  p.  202. 
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apically  produced  in  a  broad  process  which  is  deeply  angularly  in- 
cised in  the  middle.  Legs  fuscous,  tinged  with  testaceous,  femora 
unarmed,  toward  the  base,  especially  the  tiiird  pair,  pale  testaceous, 
tibiae  not  sulcated  above. 

Length. — ^Ifale,  10  mm. 

Type.—C9t.  No.  20147,  U.S.N.M.  Philippine  Idands  (Mount  Apo, 
Mindanao,  E.  A.  Meams). 

Very  distinct  in  several  structural  characters  f  rmn  the  three  known 
species  of  this  interesting  genus,  two  of  which  are  from  Java  and  one 
from  Celebes. 

Family  REDUVHDAE. 

Subfamily  Reduvunae. 

HETBBOnNUS  OOniGALI8»  atir 


Above  sparingly  shortly  erectly  setose,  the  hairs  on  the  head 
longer;  head,  pronotum,  and  scutellum  pitchy  ferruginous,  shining'; 
scutellar  keels,  clavus,  and  corium  buffy  ochraceous,  apex  of  clavus 
infuscated,  exocorium  with  a  rusty  tinge;  membrane  black,  its  in- 
terior basal  part  (as  far  as  to  the  exterior  margin  of  the  outer  basal 
cell)  buffy  ochraceous  but  including  an  oblong  fuscous  spot  at  the 
base  of  the  inner  basal  cell;  connexivum  and  body  beneath  luteous; 
antennae  dark  testaceous;  rostrum  and  legs  luteous  (hind  legs  want- 
ing). Head  (excluding  the  neck)  broader  than  long,  with  a  long 
hair  before  each  ocellus  and  at  the  inner  margin  of  the  eyes,  the  few 
other  hairs  being  somewhat  shorter,  the  space  between  the  eyes  about 
four  times  broader  than  an  eye;  ocelli  very  wide  apart;  the  throat 
with  a  few  rigid  hairs  arising  from  very  small  granules;  rostrum 
pubescent;  antennae  pilose,  first  joint  somewhat  passing  apex  of 
head,  second  as  long  as  the  head^s  breadth,  the  adventitious  jointlet 
interposed  between  the  two  first  joints  very  short,  not  longer  than 
broad,  third  and  fourth  joints  capillary,  subequal  in  length,  each  a 
little  shorter  than  second,  fourth  still  finer  and  more  hairlike  than 
third.  Pronotum  a  trifle  over  two  times  broader  than  head;  apical 
angles  very  broadly  rounded,  effaced,  with  no  trace  of  a  tubercle,  the 
transverse  impression  (except  its  middle  part)  crenulated ;  anterior 
lobe  with  the  median  impression  impunctate;  disk  a  little  convex, 
smooth  but  with  a  small  fovea  on  each  side;  the  lateral  margins 
studded  with  a  row  of  small  acute  tubercles,  each  of  which  bears  a 
short  hair  easily  coming  off;  posterior  lobe  scarcely  longer  than 
anterior  lobe  with  the  median  impression  punctate,  the  lateral  angles 
rounded,  somewhat  gibbous,  not  promin^it.  Scuttellmn  with  a 
sharply  defined  three-branched  Y-shaped  carination.  Prosternum 
with  stiff  fuscous  hairs  at  the  middle  of  the  apical  margin ;  acetabula 
moderately  tumid,  not  visible  from  above.   Mesostemiun  with  a  broad 
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median  impression  longitudinally  divided  by  a  keeL  Metastemum 
with  the  pleurae  divided  by  two  longitudinal  keels,  inner  keel  some- 
what curved,  inner  area  of  pleurae  transversely  rugose.  Hemelytra 
reaching  apex  of  abdomen,  opague,  corium  besides  the  hairs  with 
narrow  ochraceous  scales  arranged  in  two  or  three  longitudinal  rows, 
the  epipleura  with  similar  scales,  apical  angle  of  corium  truncate, 
inner  basal  cell  of  membrane  scarcely  reaching  middle  of  outer  basal 
cell.  Abdomen  somewhat  broader  tiian  pronotum,  connexivum  near 
outer  margin  with  decumbent  hairs  and  with  a  long  semierect  hair 
at  the  somewhat  prominent  apical  angle  of  the  segments,  venter  with 
the  flat  discal  area  much  narrower  than  the  rather  strongly  ascending 
lateral  areas,  basal  margin  of  the  segments  strongly  crenulte  within 
the  flattened  area,  sixth  segment  of  female  in  the  middle  a  little 
longer  than  the  two  preceding  segments  united.  Fore  legs  with  the 
trochanters  setose,  femora  rather  strongly  incrassated.  Middle  legs 
more  separated  from  each  other  than  the  hind  legs. 

Length. — Female  7  mm. 

Type.—C2X.  No.  20148,  U.S.N.M.  Guinea  (Mount  CoflFee,  Liberia, 
K.  P.  Currie). 

Allied  to  H.  mollis  Breddin  (which  I  know  only  from  the  rather 
short  description),  but  lacking  the  long,  soft,  deciunbent  pilosity,  dif- 
ferently colored,  and  with  the  adventitious  jointlet  between  the  first 
and  second  antennal  joints  much  shorter.  The  other  known  species, 
H.  discretusj  var?  (of  which  I  have  examined  a  cotype),  differs  from 
corticcMs  by  nmnerous  characters,  and  principally  by  the  much 
larger  size,  the  more  depressed  body,  the  more  tumid  anterior  acetab- 
ula  which  are  visible  frcon  above,  tiie  acute  apical  angle  of  the 
corium,  the  longer  inner  basal  cell  of  the  membrane  which  passes 
the  middle  of  the  outer  basal  cell,  and  the  much  less  strongly  ascend- 
ing lateral  areas  of  the  venter.  As  the  genus  has  been  s<miewhat 
imperfectly  described,  I  have  included  some  generic  characters  in 
the  above  descripticm,  but  the  peculiar  carinated  sculpture  of  the 
venter  is  not  mentioned,  as  it  was  described  by  me.^  Breddin's  sup- 
position' that  this  sculpture  is  a  male  sexual  character  does  not 
prove  to  be  correct,  the  ventral  sculpture  of  the  now  discovered 
female  being  quite  identical  with  that  of  the  male. 

The  species  of  this  genus  doubtless  live  under  bark  like  the  other 
Beduviinae  with  flattened  abdomen. 

The  genus  Heteropinus  Breddin  was  placed  by  its  founder  near 
Opinus  Laporte,  and  the  allied  genus  PlatynUcrus  Bergroth  was  also 
placed  by  me  near  Opinus^  but  we  were  both  wrong  in  so  placing 
them.    Although  the  small  setiferous  tubercles  oa  the  underside  of 

>  Bol.  Soc.  Esp.  Hist.  Nat,  1904,  p.  382.  •  Wlen.  Ent.  Zelt,  1906,  p.  264. 
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the  head  and  prostemum  are  not  distinctly  developed  in  all  species  of 
Heteropirms  and  Platymicrusj  these  genera  must  certainly  be  placed 
in  St&l's  division  50  (1)  near  Crosciua  St&l.  The  Indian  genus  Mar- 
bodus  Distant  is  very  closely  related  to  Heteropintis^  and  was  quite 
correctly  placed  by  Distant  after  Epirodera  Westwood.  On  the 
other  hand,  Distant  ^  wrongly  transferred  the  genus  Croscius  to  the 
vicinity  of  Opinus. 

Subfamily  Ploiariinae. 

IXKNOLARMUS  SCHWABZII*  atw  ip^clet. 

Bather  longly  pilose;  ground-color  of  body,  including  hemelytra, 
antennae,  and  legs,  whitish.  Head  with  the  whole  underside,  the 
anteocular  part,  and  the  sides  of  the  postocular  part  fuscous;  rostrum 
pale  brown;  first  joint  of  antennae  a  little  longer  than  pronotum, 
with  four  fuscous  annuli,  second  joint  one-sixth  shorter  than  first, 
with  the  base,  apex,  and  two  annuli  fuscous,  third  and  fourth  joints 
fuscous,  third  as  long  as  fore  tarsi,  fourth  one-half  longer  than  third ; 
pilosity  of  first  antennal  joint  long  and  moderately  thick,  the  three 
remaining  joints  thickly  but  very  shortly  pilose,  the  second  with  a 
few  longer  hairs  above  near  the  base;  postocular  part  of  head  bi- 
tuberculate,  longitudinally  impressed  in  the  middle.  Prothorax  with 
two  fuscous  vittae  above  on  the  anterior  tumid  part  of  the  fore  lobe, 
and  with  a  fuscous  vitta  on  the  acetabula,  the  tumid  part  transversely 
impressed  at  the  sides,  which  are  rounded  behind  the  impression; 
posterior  petiolated  part  of  this  lobe  a  little  shorter  than  the  anterior 
part,  with  a  lateral  vitta  and  a  median  prostemal  vitta  fuscous,  these 
vittae  confluent  anteriorly ;  posterior  pronotal  lobe  with  these  blunt 
longitudinal  ridges,  the  lateral  ridges  ending  posteriorly  on  the  disk 
in  a  small  tubercle,  lateral  angles  tuberculate,  lateral  margins  slightly 
rounded  anteriorly,  basal  margin  subangularly  sinuate.  Scutellar 
spine  suberect,  fuscous.  Hemelytra  glabrous  except  costal  margin 
of  corium,  which  is  densely  fringed  with  short  curved  hairs;  meso- 
corium  behind  the  middle  with  four  or  five  transverse  fuscous  bars 
which  are  widened  at  their  interior  end ;  the  large  triangular  anterior 
basal  cell  of  the  membrane  fuscous,  with  two  feeble  whitish  trans- 
verse veins;  posterior  basal  cell  of  membrane  fuscous,  excepting  ex- 
terior border,  and  longitudinally  divided  by  a  white  vein  emitting 
one  or  two  short  branches  laterally;  rest  of  membrane  with  some 
small  fuscous  spots  and  at  the  interior  border  behind  the  posterior 
basal  cell  with  three  larger  transverse  f asciate  fuscous  spots ;  termi- 
nal cell  and  apex  of  the  preceding  cells  fuscous,  mottled  with  whitish ; 
all  hemelytral  veins  whitish.  Wings  whitish.  Abdomen  somewhat 
infuscated  on  the  back,  toward  the  apex  of  the  venter,  and  at  the 

>Anii.  Mag.  Nat  Hist*  ser.  7,  Tol.  18»  p.  276. 
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apical  angles  of  the  segmente.  Legs  moderately  thickly  clothed  with 
very  long  white  hairs;  fore  coxae  with  a  brownish  ring  in  the  apical 
halfy  middle  and  hind  coxae  variegated  with  fnscous;  fore  femora 
with  three,  middle  and  hind  femora  with  five  brown  annulations, 
middle  ring  of  hind  femora  darker,  almost  black;  all  tibiae  with 
three  dark  rings  in  their  basal  half,  the  annulations  of  the  fore  tibiae 
and  the  first  narrow  annulation  of  the  other  tibiae  being  brown,  the 
two  other  annulations  of  the  middle  and  hind  tibiae  black;  apex  of 
all  trochanters  and  of  tibiae,  and  extreme  base  of  femora  brownish, 
apex  of  fore  tarsi  and  the  whole  middle  and  hind  tarsi  fuscous;  all 
dark  annuli  of  the  four  posterior  femora  and  tibiae  bearing,  besides 
the  ordinary  long  white  pilosity,  a  thick  tuft  of  shorter  hairs  which 
are  brown  on  the  brown  annuli,  black  on  the  black  ones;  fore  coxae 
as  long  as  the  apical  tumid  part  of  the  prothorax ;  fore  femora  and 
tibiae  armed  beneath  down  their  whole  length  with  short,  black  spine- 
lets,  the  femora  moreover  near  the  base  with  two  strong  slightly 
curved  spines  which  are  white  with  the  extreme  apex  black;  fore 
femora  a  little  shorter  than  the  pronotum. 

Length. — Female,  8.6  mm.,  with  membrane  10  nmi. 

Female. — Distance  between  inner  margins  of  eyes  not  quite  twice 
broader  than  an  eye;  abdomen  dilated,  elongately  suboval,  lateral 
margins  at  the  junction  of  the  four  last  segments  produced  in  a  tri- 
angular lobule  constructed  as  in  the  other  species  and  as  described 
by  me.* 

Mexico  (Tampico,  E.  A.  Schwarz). 

Type.— Cat  No.  20149,  U.S.N.M. 

Very  distinct  from  /S.  apiniventria  Signoret  (the  only  American 
species  hitherto  known)  and  mwe  related  to  S.  rrmiri  Kirkaldy  from 
the  Fiji  Islands,  from  which  it  differs  principally  by  the  nontufted 
antennae  and  the  structure  of  the  pronotum. 

SCHIDIUM**  new  genus. 

Head  without  an  apical  spine.  Bostrum  with  the  first  joint  but 
little  shorter  than  the  anteocular  part  of  the  head,  always  passing  the 
middle  of  the  anteocular  part,  longer  than  or  as  long  as  the  second 
joint  which  passes  the  eyes,  third  joint  shorter  than  first  and  second 
together.    Other  characters  as  in  OhiJ{<mella  Spinola. 

Type  of  the  genus. — JSchidium  lemur^  new  species. 

To  this  genus  also  belcmg  the  African  OhUianeUa  maUrcula 
Bergroth  and  nutricula  Bergroth,  and  the  Indian  GK  phasma  Dis- 
tant These  Old  World  species  can  not  be  included  in  the  American 
genus  Ohtlian€JI{iy  in  which  the  head  is  armed  with  a  spine  at  the 
a|)ex,  and  which  has  the  first  rostral  joint  much  shorter  thaa  the 
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anteocular  part  of  the  head,  scarcely  passing  the  ant^miferous  tuber- 
cles, and  shorter  than  the  second  joint  which  does  not  reach  the 
posterior  margin  of  the  eyes,  and  the  third  joint  longer  than  the 
first  and  second  together. 

SCHronm  LBMUB*  aew  ipmIm. 

Narrow,  linear,  very  finely  alutaceous,  not  granulated,  black;  head 
above  with  a  luteous  streak  on  each  side  immediately  behind  the 
transverse  impression;  abdomen  beneath  brownish  black  sprinkled 
with  small  pale  yellow  spots,  especially  along  the  median  line; 
rostrum  piceous,  with  the  articulations  of  the  joints  whitish  yellow ; 
antennae  castaneous;  fore  legs  piceous  black,  the  spines  of  the  femora 
(except  their  extreme  tip)  and  a  median  annulation  to  the  tibiae 
whitish;  middle  legs  castaneous,  their  femora  with  four  and  their 
tibiae  in  the  basal  half  with  three  narrow  whitish  rings  more  or 
less  interrupted  beneath;  hind  legs  mutiliated,  but  judging  from  the 
still  existing  basal  half  of  the  femora  colored  as  the  middle  legs. 
Head  with  the  postocular  part  scarcely  constricted  in  the  middle; 
first  joint  of  antennae  somewhat  longer  than  head  and  thorax  to- 
gether; first  joint  of  rostrum  a  trifle  shorter  than  anteocular  part  of 
head  and  nearly  twice  the  length  of  second  joint.  Prothorax  two 
and  a  half  times  longer  than  head;  mesothorax  distinctly  shorter 
than  prothorax  and  a  little  longer  than  metathorax.  Abdomen  half 
as  long  again  as  head  and  thorax  together,  parallel  from  its  base  to 
apex  of  fifth  segment,  sixth  segment  somewhat  widening  from  base 
to  apex;  female  dorsal  genital  plate  a  little  shorter  than  sixth  seg- 
ment, a  little  narrowing  from  the  base  to  the  truncate  apex,  longi- 
tudinally ridged  in  the  middle,  ventral  sutures  curved  forward. 
Fore  legs:  Coxae  a  little  shorter  than  head  and  prothorax  together; 
femora  somewhat  Icmger  than  coxae,  their  unarmed  basal  part  a 
little  longer  than  the  spined  apical  part;  tibiae  very  finely  denticu- 
lated beneath;  tarsi  not  reaching  the  first  long  spine  of  the  femora. 

Length. — Female,  27  mm. 

Type.—C^i.  No.  20150,  U.S.N.M.  Guinea  (Mount  Coffee,  Liberia, 
R.P.  Currie). 

Allied  to  Sch.  matercula  Bergroth,  from  which  it  differs  princi- 
pally by  smaller  size,  shorter  metathorax,  and  differently  shaped 
female  dorsal  genital  plate. 

Note. — In  my  description  of  matercula  the  mesothorax  is  by  some 
lapsus  said  to  be  *'  prothorace  nonnihil  longior  ";  it  is  a  little  shorter 
than  the  prothorax. 
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Family  NABIDAE. 

ABGHNOOORIS  TRINITATI8,  imw  ipmIm. 

Smooth,  shining,  glabrous,  piceous  black;  posterior  lobe  of  pro- 
notum  finely  and  thickly  punctulate  with  an  extremely  short  erect 
whitish  pubescence;  scutellum  with  a  few  rather  long  hairs;  abdo- 
men aenescent;  posterior  margin  of  pronotum  and  of  propleura, 
apical  spine  of  scutellum,  a  subbasal  vitta,  median  fascia,  and  tri- 
angular spot  at  apical  angle  of  corium,  and  margin  of  acetabula 
white ;  under  side  of  head,  orificia,  and  the  evaporative  area  testaceous 
yellow;  metapleura  at  the  anterior  angle,  ventral  segments  (except 
fourth  and  sixth)  at  the  lateral  margins,  and  second  ventral  segment 
at  middle  of  apical  margin  with  an  ivory  white  callus;  antennae, 
rostrum,  and  legs  pitchy  black;  apex  of  second  antennal  joint,  fourth 
joint  (except  base  andapex),extremeapexof  all  femora,  and  a  rather 
broad  annulation  to  hind  femora  (nearer  to  apex  than  to  base)  yel- 
low or  reddish;  tibiae  and  tarsi  fuscotestaceous,  base  of  tibiae  nar- 
rowly whitish.  First  joint  of  antennae  as  long  as  head,  second  twice  the 
length  of  first,  third  distinctly  longer  than  second,  fourth  somewhat 
shorter  than  second.  Pronotum  scarcely  as  long  as  broad,  posterior 
lobe  two-thirds  longer  than  anterior  lobe  with  collar.  Scutellum 
with  a  short  semierect  spine  at  apex.  Hemelytra  somewhat  passing 
apex  of  abdomen.     Middle  femora  not  incrassated  in  either  sex. 

Length  (without  membrane). — ^Male  and  female,  4-4.2  mm. 

ry/?6.— Cat.  No.  20151,  U.  S.  N.  M.  Trinidad  (Montserrat,  A. 
Busck. 

Allied  to  A,  pcmamensis  Distant,  but  with  differently  colored  an- 
tennae and  legs,  and  shorter  pronotum.  Described  from  4  males  and 
1  female. 

Family  HENICOCEPHAUDAE. 

HENIOOCEPHALUS  COOKI*  imw  spedM. 

Dull  black,  hemelytra  and  pectus  brownish  black,  abdomen  dark 
testaceous;  fourth  and  apex  of  third  antennal  joint,  base  of  heme- 
lytra, trochanters,  knees,  and  apex  of  tibiae  whitish.  Head  shortly 
pilose,  vertex  (female)  between  the  small  eyes  more  than  three  times 
broader  than  an  eye;  postocular  part  subglobose,  slightly  broader 
than  long  and  as  broad  as  the  width  across  the  eyes,  with  a  very  fine 
impressed  median  line ;  first  antennal  joint  scarcely  passing  apex  of 
head,  second  joint  as  long  as  anteocular  part  of  head  together  with 
the  eyes,  third  joint  one-fourth  shorter  than  second  and  a  little 
longer  than  fourth.  Pronotum  with  extremely  short  pubescence; 
fore  lobe  (collar)  conspicuously  Icmger  in  the  middle  than  at  the 
sides,  with  a  very  slight  median  impression;  middle  lobe  twice  the 
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lengdi  of  the  fore  lobe  and  (female)  one-fourth  narrower  than  the 
hind  lobe,  subparallel  from  the  base  to  beyond  the  middle,  then 
strongly  narrowing  to  apex,  the  disk  with  a  ±-shaped  median  im- 
pression and  on  each  side  with  a  three-branched  impression,  on  the 
outside  of  which  is  a  small  round  foveola  visible  only  from  the  side; 
hind  lobe  shorter  than  middle  lobe,  its  basal  margin  dightly  rounded. 
Hemelytra  reaching  a  little  beyond  apex  of  abdomen,  discal  cell 
closed.  Fore  femora  a  little  more  than  three  times  longer  than  broad, 
fore  tibiae  at  apex  somewhat  narrower  than  fore  femora  in  the 
middle.  Hind  femora  reaching  base  of  last  ventral  segment,  longi- 
tudinally somewhat  convex  above,  straight  beneath. 

Length. — Female,  6.5  mm. 

T'yp^.— Cat.  No.  20152,  U.S.N.M.,  Guinea  (Mount  Coffee,  Liberia, 
O.  F.  Cook). 

Not  nearly  allied  to  any  described  African  species. 

Family  ANTHOCORIDAE. 

MONTANDONIOLA  TmOPODBS,  imw  spmIm. 

Oblong,  shining,  glabrous,  impunctate,  black;  corium  and  clavus 
white,  subtransparent;  inner  margin  and  commissure  of  clavus,  the 
narrow  posteriorly  somewhat  widening  embolium,  and  cuneus  black ; 
membrane  hyaline,  iridescent,  with  a  rather  broad  parallel  brown- 
ish-black vitta  running  from  near  the  interior  basal  angle  to  the 
apex  and  Ijdng  in  the  longitudinal  axis  of  the  body  when  the  heme- 
lytra are  closed;  third  (and  probably  fourth)  joint  of  antennae,  apex 
of  second  joint  of  rostrum,  its  third  joint  (except  apex),  fore  tibae 
(except  extreme  base),  and  all  tarsi  yellow.  Head  longer  than 
pronotum  in  the  middle;  postocular  part  shorter  than  anteocular 
part,  but  forming  together  with  the  apex  of  the  pronotum  a  cylin- 
drical neck  which  is  equal  in  length  to  the  anteocular  part;  eyes 
(male)  moderately  prominent,  seen  from  above  not  quite  twice 
longer  than  broad,  a  trifle  longer  than  anteocular  part;  vertex  be- 
tween the  eyes  one-half  broader  than  an  eye  and  twice  broader  than 
the  gular  interspace  between  them,  ocelli  placed  close  to  the  posterior 
inner  margin  of  the  eyes;  antennae  very  finely  and  shortly  pilose, 
first  joint  glabrous,  slightly  passing  apex  of  head,  seccmd  joint  as 
long  as  the  distance  between  ocelli  and  apex  of  head,  subcylindrical, 
incrassated,  twice  thicker  than  first  joint,  third  joint  somewhat 
longer  than  first  and  slightly  narrower  (fourth  joint  wanting) ; 
rostrum  scarcely  reaching  anterior  coxae,  first  joint  very  short,  sec- 
ond reaching  posterior  margin  of  eyes  (female),  linear,  tiiird  as  long 
as  second.  Pronotum  with  a  short  apical  neck  but  with  no  distinct 
apical  annulation  (collar),  lateral  margins  narrowly  carinate  and 
slightly  sinuate  between  the  neck  and  the  humeral  angles,  posterior 
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margin  cut  off  daliqnely  before  base  of  corium,  deeply  sinuated  in 
front  of  scutellum,  the  disk  with  a  transverse  median  impressicm. 
Sontellum  impressed  in  the  middle.  Orificia  curved  toward  anterior 
angle  of  metapleura  but  not  nearly  reaching  this  angle.  Hemelytra 
passing  apex  of  abdomen  by  a  little  less  than  half  the  membrane; 
membrane  with  two  veins,  <me  somewhat  within  the  outer  margin, 
the  other  near  the  inner  margin.  Abdomen  not  broader  than  the 
closed  hemelytra,  male  genital  segment  with  some  l<mg  hairs  directed 
backward.    Legs  rather  slender,  glabrous. 

Length  (without  m^nbrane). — ^Male  2  mm. 

Tpye.— Cat.  Na  20163,  U.S.N.M. 

China  (Hongkong,  A.  Eoebele). 

In  shape  and  color  this  insect,  like  the  species  of  Macrotrachelia 
Beuter,  reminds  one  of  a  ThHps. 

Only  two  species  of  this  interesting  genus  were  previously  known, 
one  from  the  Balearic  Islands,  the  other  from  Ealimanjaro. 

Family  MIRIDAE. 
TK,^  new  genus. 

Body  obl(Mig,  subparallel  between  base  of  hemelytra  and  base  of 
cuneus;  punctulate  above,  except  head  and  pronotal  calli;  impunc- 
tate  beneath,  except  the  punctulate  propleurae.  Head  narrow,  sub- 
horizontally  projecting,  about  one-half  longer  than  broad  and  more 
than  twice  longer  than  its  basal  height;  eyes  somewhat  removed 
from  base  of  head,  large  but  moderately  prominent,  seen  from  above 
elliptical,  considerably  longer  than  broad,  seen  in  profile  obliquely 
subovate,  occupying  the  whole  height  of  the  head ;  anteocular  part 
shorter  than  eyes,  seen  from  above  triangular,  acute  at  tip,  seen  from 
the  side  roimded  at  apex ;  clypeus  not  separated  from  the  forehead 
by  an  impression,  lorae  confluent  with  genae,  the  part  of  the  vertex 
lying  between  the  eyes  narrower  behind  the  middle;  postocular  part 
of  head  separated  from  the  rest  of  the  head  by  a  distinct  constric- 
tion visible  round  the  head  both  above  (where  it  is  a  little  curved 
backward),  on  the  sides,  and  beneath,  shorter  than  the  anteocular 
part,  slightly  widening  from  the  constriction  to  the  base  and  form- 
ing together  with  the  apex  of  the  pronotum  a  subcylindrical  neck 
which  is  a  little  broader  than  long  and  slightly  narrower  anteriorly ; 
throat  long,  almost  straight  and  horizontal,  interrupted  only  by  the 
postocular  constriction;  antennae  inserted  at  the  anterior  angle  of 
the  eyes,  slender,  but  the  first  joint  somewhat  incrassated,  narrower 
at  base  and  apex  than  in  the  middle,  half  the  length  of  the  head 
and  passing  apex  of  head  by  two-tiiirds  its  length,  second  joint 
much  longer  than  first;  rostrum  reaching  a  little  beyond  anterior 

ii{-ui  inteot  iz^Jnrlous  to  yegetatlon. 

Digitized  by  VjOOQ  IC 


NO.  2150.    SOME  NEW  HETER0PTER0V8  EEMIPTERA—BERQROTH.  235 

margin  of  mesosternnm,  first  joint  reaching  middle  of  eyes,  second 
and  third  subequal  in  length,  each  a  little  longer  than  first  and  a 
little  shorter  than  fourth.  Pronotmn  gently  sloping,  strongly  nar- 
rowed from  the  subacute  very  slightly  prominent  humeral  angles  to 
the  apical  collar  which  is  as  long  as  the  postocular  part  of  the  head, 
well  defined  posteriorly  by  an  impressed  line  continued  through  the 
sides  and  prostemum,  not  callose  though  transversally  convex,  punc- 
tulate  the  same  as  the  disk  of  the  pronotum,  with  its  lateral  margins 
parallel;  calli  confluent,  forming  a  transverse  impunctate  area  im- 
mediately behind  the  collar  and  reaching  the  sides,  in  the  middle  a 
little  longer  than  the  collar  but  narrowing  toward  the  sides,-  to- 
gether with  the  collar  in  length  occupying  scarcely  mc^e  than  the 
apical  third  of  the  pronotum;  lateral  margins  from  the  base  of  the 
collar  to  the  humeral  angles  straight,  obtuse,  vertically  rounded  but 
with  a  slightly  raised  impunctate  line  separating  the  pronotum  from 
the  propleura  and  visible  only  frcnn  the  side,  basal  margin  rounded, 
covering  the  base  of  the  scutellum.  The  uncovered  part  of  the  scu- 
tellum  half  the  length  of  the  pronotum  without  collar,  a  little  broader 
than  long,  the  extreme  tip  a  little  callose.  Xyphus  of  prostemum 
with  a  small  median  impression,  very  finely  margined,  blunt  at 
apex.  Orificia  distinct,  roimded.  Hemelytra  passing  apex  of  ab- 
domen, veins  of  corium  and  clavus  not  distinct,  cuneus  moderately 
inclined,  longer  than  broad,  the  incisure  shallow,  the  outer  and 
inner  margins  slightly  rounded,  membrane  with  a  single  cell  not 
reaching  beyond  apex  of  cuneus,  inner  apex  of  cell  subobtusely  an- 
gular. Vagina  of  female  passing  middle  of  abdomen.  Legs  slen- 
der; fore  coxae  not  reaching  middle  of  mesostemum;  all  femora 
linear,  the  hind  pair  a  little  thicker  than  the  others;  tibiae  spar- 
ingly, shortly,  and  softly  pilose,  not  spinulose;  third  joint  of  tarsi 
incrassated  toward  apex,  claws  small,  strongly  curved,  arolia  shortly 
laminate. 

This  genus  must  be  referred  to  the  subfamily  Bryocorinae,  from 
all  other  genera  of  which  it  differs  by  the  horizontally  produced 
head.  The  membrane  appears  to  be  bicellulate,  there  being  a  vein 
separating  a  narrow  elongate  outer  cell  from  the  other,  but  unless  I 
am  mistaken  it  is  the  anal  vein  of  the  underlying  membrane  which 
is  visible  through  the  translucent  upper  membrane. 

Type  of  the  genua. — Ix  porrecta^  new  species. 

IX  PORRBCTA,  new  spmIm. 

Subglabrous,  shining,  beneath  more  so;  above  castaneous,  cuneus, 
and  a  costal  spot  immediately  befope  it  red,  beneath  piceous  (except 
the  pale  castaneous  throat) ;  membrane  peUucid,  a  little  shaded  with 
brownish  gray,  iridescent,  its  veins  piceous;  antennae,  rostrum,  and 
legs  pale  yellowish  testaceous,  first  joint  of  antennae  pitchy  casta- 
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neou8,  punctuation  of  prothorax,  scutellum,  and  hemelytra  fuscous, 
thick  and  fine  but  deep.  Head  a  little  over  half  the  length  of  the 
pronotum;  vertex  between  the  eyes  at  its  narrowest  place  one-third 
narrower  than  an  eye,  with  a  veiy  short  longitudinal  impressed  line 
not  reaching  the  postocular  transverse  impression;  antennae  thinly 
and  shortly  pilose,  first  joint  glabrous,  second  joint  at  least  three 
times  longer  than  first  and  as  long  as  the  width  across  the  humeri, 
sublinear,  apical  half  very  slightly  thicker  than  basal  half.  Pro- 
notum slightly  broader  than  long,  about  four  times  broader  than  its 
apex,  and  thrice  broader  than  the  head.  Hemelytra  passing  apex  of 
abdomen  by  half  the  membrane,  cuneus  reaching  apex  of  abdomen. 
Femora  beneath  sparingly  and  erectly  pilose. 

Length  (without  membrane) — Female,  4.5  mm. 

Type.—Q2X.  No.  20140,  U.S.N.M.    China  (Hongkong,  A.  Koebele). 

In  examining  the  type  it  was  injured,  and  after  repairing  the 
pronotum  was  found  to  be  a  little  more  inclined  than  in  its  natural 
position. 

Family  GERRIDAE. 

UMNOGONUS  CUBRm  mw  spedM. 

Opaque,  excepting  the  somewhat  shining  clypeus;  above  dark 
brown,  except  the  black  head  and  the  following  yellow  markings :  a 
spot  at  anterior  angles  of  eyes,  a  median  and  basal  fascia  to  vertex, 
the  former  of  which  does  not  reach  the  eyes  and  emits  a  longitudinal 
line  from  each  end  forward,  and  the  margins  and  a  narrow  median 
vitta  to  pronontum;  a  whitish  lateral  vitta  running  from  anterior 
margin  of  mesonotum  to  near  apex  of  hind  acetabula  but  narrowly 
interrupted  at  their  base ;  interior  part  of  hemelytra  dark  brownish 
testaceous;  beneath  pale  yellowish,  metastemum  and  venter  with  a 
faint  grayish  bloom ;  a  spot  on  fore  acetabula,  a  vitta  on  middle  ace- 
tabula, a  mesostemal  lateral  vitta  running  from  the  fore  to  the 
middle  coxae,  and  a  broad  posteriorly  tapering  sublateral  vitta  to 
venter  dark  fuscous;  antennae  and  legs  brown,  fore  coxae,  trochan- 
ters, and  femora  pale  yellowish,  except  a  vitta  to  the  tronchanters 
and  a  superior  and  inferior  vitta  to  the  femora;  rostrum  pale 
yellowish,  a  lateral  spot  to  the  first  joint,  apex  of  third,  and  the 
whole  fourth  joint  piceoua  Head  as  broad  as  pronotum  (of  the 
macropterous  form)  across  the  humeral  angles;  first  joint  of  antennae 
reaching  middle  of  pronotum,  second  joint  one-fourth  shorter  than 
first;  rostrum  not  reaching  middle  of  mesostemmn,  first  joint  longer 
than  broad,  second  broader  than  long.  Pronotum  with  the  antero- 
lateral margins  a  little  sinuate  behind  the  middle,  posterior  process 
triangular,  narrowly  rounded  at  apex.  Mesostemmn  with  the  rather 
broad  and  shallow  rostral  furrow  reaching  its  middle.   Metastemum 
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one-third  the  length  of  the  mesostemum  and  as  long  as  the  two  first 
segments  and  half  the  third  segment  of  the  venter  taken  together, 
with  the  orificimn  placed  in  a  foveate  impression  near  the  hind 
margin.  Hemelytra  a  little  longer  than  abdomen.  Venter  as  l<mg  as 
mesostemum ;  sixth  segment  deeply  arcuately  sinuate  at  apex,  in  the 
middle  a  little  Icmger  than  the  preceding  segment;  apical  angles 
acute,  almost  reaching  second  male  genital  segment  which  is  about 
twice  the  length  of  first  genital  segment.  Fore  femora  almost  as 
long  as  mesostemum,  somewhat  thickened  toward  base;  second  joint 
of  fore  tarsi  more  than  twice  the  length  of  first  joint  Middle  coxae 
not  quite  reaching  base  of  hind  acetabula.  Middle  and  hind  femora 
subequal  in  length  and  but  slightly  shorter  than  the  body;  middle 
tibiae  a  little  shorter  than  the  femora  and  more  than  three  times 
longer  than  the  tarsi ;  hind  tibiae  and  tarsi  together  about  half  the 
length  of  the  femora. 

Length. — ^Male,  7  mm. 

ryptf.— Cat  No.  20154,  U.S.N.M. 

Bemarkable  by  its  dull  color,  all  other  known  species  being  shin- 
ing, and  by  the  very  short  basal  joint  of  the  fore  tarsi. 

Note. — ^The  confusion  prevailing  in  the  genus  GerrU  is  great,  and 
is  chiefly  due  to  the  fact  that  some  authors  have  confounded  quite 
distinct  genera  with  Gerrisy  often  even  without  indicating  to  what 
subgenera  or  groups  of  ^'Gerris^  in  this  wide  sense  their  species 
belong,  and  without  mentioning  such  characters  from  which  the 
species  could  be  systematically  located.  Of  that  sort  are  all  the 
Indian  species  described  by  Distant  Aqtuxrius  Schellenberg  (By- 
grotrech/us  St&l)  can  be  considered  a  subgenus  of  Gerris  Fabricius 
{Limnotrechus  St&l) ,  but  Lvnmoporus  St&l,  TenagogofiMs  St&l  {Limr 
nometra  Mayr),  and  Linmogorms  St&l  are  good  genera.  Tenagogo- 
nu8  was  founded  in  1853  without  a  type,  but  in  1855  St&l  described 
a  single  species  of  this  genus,  albavittatusj  from  Natal,  which  thus  is 
the  type.  This  species  was  omitted  by  St&l  himself  in  his  Hemip- 
tera  Africana  and  by  Lethierry  and  Severin  in  their  Catalogue,  but 
Kirkaldy  had  seen  specimens  (probably  also  types)  of  it,  and  says 
that  it  is  a  Linrnometra. 

CTUNDROSTKTU UB  QUADBIVITTATUS*  new  ipmIm. 

Apterous  form, — Above  fulvous  with  a  distinct  buffy  tint,  beneath 
pale  testaceous;  clypeus  and  adjacent  parts  of  juga,  apex  of  anten- 
niferous  tubercles,  an  oblong  spot  at  posterior  half  of  inner  margin 
of  eyes,  two  vittae  slightly  curved  outward  to  pronotum,  four  vittae 
to  mesonotum  (the  two  median  ones  shortly  interrupted  [male]  or 
narrowed  [female]  behind  the  middle),  two  vittae  to  metanotum, 
dorsum  of  abdomen  (except  the  first  [female]  or  three  first  [male] 
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segments  in  the  middle),  apical  spines  of  last  abdominal  segment,  a 
vitta  to  upper  side  of  genital  segments,  an  apical  spot  to  all  ace- 
tabula,  a  basal  streak  to  middle  acetabula,  and  a  sublateral  vitta  to 
venter  (but  faintly  indicated  in  the  male)  black;  a  line  exteriorly 
bordering  Uie  lateral  vittae  of  the  mescmotum,  a  q)ot  at  basal  angles 
of  mesonotum,  a  spot  on  upper  side  of  aoetabula,  and  a  slightly 
waved  line  interiorly  bordering  the  ventral  vittae,  clothed  with  very 
short  but  tiiick  golden  yellow  sericeous  pubescence;  antennae,  last 
two  joints  of  rostrum,  an  upper  (abbreviated)  and  lower  vitta  to 
fore  femora,  the  fore  tibiae  and  tarsi,  and  the  four  posterior  legs 
(except  coxae  and  trochanters)  fuscous  black.  Head  a  trifle  longer 
than  broad,  anteocular  part  a  little  shorter  than  the  eyes,  distinctly 
broadening  from  anterior  angles  of  eyes  to  apex  of  antenniferous 
tubercles;  eyes  obliquely  produced  backward  a  little  beyond  base  of 
head,  twice  broader  than  the  interocular  space  at  its  narrowest  place ; 
rostrum  slightly  passing  anterior  margin  of  prostemum,  antennae 
about  reaching  the  middle  of  the  body,  first  joint  a  little  longer  than 
head  and  distinctly  longer  than  the  two  following  joints  united, 
second  joint  scarcely  more  than  half  the  length  of  first  and  twice 
the  length  of  third,  fourth  subequal  to  second.  Prcmotum  a  little 
longer  than  the  vertex  from  its  base  to  the  apex  of  the  eyes,  a  little 
rounded  at  the  sides,  rather  broadly  longitudinally  impressed  in  the 
middle,  apical  margin  straight,  basal  margin  convexly  rounded. 
Mesonotum  in  the  middle  three  times  longer  tiian  pronotum,  slightly 
widening  frcmi  apex  to  base,  lateral  margins  straight,  apical  margin 
sinuate,  basal  margin  bisinuate,  diortly  and  roundedly  produced  be- 
tween the  sinuosities.  Metanotum  in  the  middle  very  slightly 
shorter  than  pronotum.  Mesostemum  somewhat  longer  than 
mesonotum,  shcnily  and  roundedly  produced  at  apex  between  the 
fore  coxae.  Metastemum  one-third  the  length  of  mesostemum,  a 
trifle  longer  (female)  or  very  distinctly  longer  (male)  than  the  two 
first  ventral  segments  together,  the  orificium  placed  in  the  trans- 
versely impressed  line  rimning  a  little  in  front  of  the  posterior  mar- 
gin. Abdomen  above  as  long  as  (female)  or  somewhat  shorter  than 
(male)  thorax,  beneath  as  long  as  mesostemum  and  metastemum 
together;  connexivmn  in  the  male  strongly  reflexed,  but  not  quite 
erect,  in  the  female  very  strongly  inflexed  over  the  dorsum,  covering 
the  greater  part  of  it,  apical  angle  of  last  segment  shortly  and 
acutely  triangularly  produced  (female)  or  armed  with  a  strong 
somewhat  divergent  spine  passing  the  middle  of  the  first  dorsal 
genital  segment  (male),  last  ventral  segment  at  apex  deeply  arcu- 
ately  sinuate  (male)  or  much  less  deeply  bisinuate  (female) ;  genital 
segments  in  both  sexes,  particularly  in  the  female,  slightly  irregular, 
turned  a  little  to  the  right    Fore  femora  straight,  incrassated,  sub- 
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parallel  from  base  to  beyond  middle,  then  somewhat  narrowed,  a 
little  longer  than  head  and  pronotum  together,  tibiae  a  little  curved, 
first  joint  of  tarsi  less  than  half  the  length  of  second  joint.  Middle 
coxae  not  reaching  base  of  hind  acetabula.  Middle  and  hind  femora 
equal  in  length,  a  little  shorter  than  the  body.  Middle  tibiae  about 
one-fourth  shorter  than  femora.  Hind  tibiae  more  than  half  the 
length  of  femora.  Middle  tarsi  about  half  the  length  of  tibiae  and 
about  three  times  longer  than  hind  tarsL 

Length, — Male,  10-10.4  mm. ;  female,  11.6-12  nmi. 

Male. — ^First  dorsal  genital  segment  a  little  shorter  than  last  ab- 
dominal segment,  its  apical  margin  rounded;  second  dorsal  genital 
segment  a  little  shorter  than  first  and  only  one-third  its  breadth, 
rounded  at  apex;  first  ventral  genital  segment  a  little  longer  than 
last  abdominal  segment,  its  apical  angles  somewhat  produced ;  second 
ventral  genital  segment  longer  than  first,  subcorneal,  not  quite  reach- 
ing apex  of  second  dorsal  genital  segment 

Female. — First  dorsal  genital  segment  shorter  than  last  abdominal 
segment,  narrowing  from  the  base  to  the  subtruncate  apex;  ventral 
genital  segment  as  long  as  the  corresponding  dorsal  segment,  but 
narrower,  subparaUel ;  second  genital  segment  very  short. 

Type.—Q^X.  No.  20155,  XT.SJd.N.  Guinea  (Mount  Coffee,  Liberia, 
RRCurrie). 

This  is  the  first  Cylindrostethus  recorded  from  Africa.  In  colora- 
tion it  is  quite  distinct  from  the  American  species,  and  still  more  so 
from  the  Asiatic  ones.  No  winged  specimens  of  this  fine  species 
were  found. 
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A  REVIEW  OF  THE  FOSSIL  PLANTS  IN  THE  UNITED  STATES 
NATIONAL  MUSEUM  FROM  THE  FLORISSANT  LAKE 
BEDS  AT  FLORISSANT,  COLORADO,  WITH  DESCRIP- 
TIONS  OF  NEW  SPECIES  AND  LIST  OF  TYPE^PECIMENS. 


By  F.  H.  Knowlton, 

CuttodUm  of  Mesozoic  Plantty  United  States  National  Museum. 


The  Florissant  lake  beds  of  Colorado  have  been  aperennial  andnever- 
failing  source  of  supply  for  finely  preserved  fossil  plants  and  insects 
since  their  discovery  nearly  fifty  years  ago;  in  fact,  it  is  perhaps  safe 
to  say  that  this  locality  has  supplied  a  greater  number  of  specimens 
in  these  groups  than  any  other  single  locality  in  the  world.  It  has 
been  reported  that  more  than  30,000  specimens  of  insects,  repre- 
senting over  1,000  species,  have  been  obtained  here,  but  no  accurate 
estimate  has  been,  or  indeed  can  be  made,  of  the  number  of  plants 
collected,  though  they  undoubtedly  amount  to  very  many  thousands, 
now  scattered  through  the  museums  and  collections  of  the  world. 
Notwithstanding  the  wealth  of  plant  material,  every  considerable 
collection  that  is  made  there  is  almost  certain  to  include  new  forms 
or  material  throwing  additional  light  on  previously  described  species. 

The  present  paper  was  primarily  undertaken  for  the  purpose  of 
placing  on  record  studies  of  a  number  of  collections  not  previously 
investigated,  or  only  partially  studied,  but  has  been  expanded  to 
include  practically  all  of  the  plant  material  from  Florissant  now 
deposited  in  the  United  States  National  Museum.  These  collections 
and  their  sources  are  as  follows: 

1.  Tlie  Hambach  cdUecHon. — ^This  is  a  collection  of  about  100  speci- 
mens, forming  a  part  of  an  extensive  paleontolc^cal  collection  pur- 
chased in  1907  from  Dr.  Gustavus  Hambach,  of  St.  Louis,  Missomi. 
It  includes  the  types  of  species  of  Florissant  plants  described  and 
figured  by  Walter  C.  G.  Kirchner,*  and  also  is  especially  rich  in 
specimens  of  exceptionally  well-preserved  flowers  and  fruits,  many  of 
which  were  unnamed. 

1  Xfacbner,  Walter  C.  O.,  Contrfbittlons  to  the  fossil  flora  of  Floriasant,  Colorado,  Trans.  Acad.  Sel. 
St.  Louis,  YoL  S,  1808,  pp.  101-188,  pis.  11-15. 
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2.  The  Scudder  coUectian. — ^This  collection  was  made  by  the  late 
Samuel  H.  Scudder,  of  Cambridge,  Massachusetts,  under  the  aus- 
pices of  the  United  States  Geological  and  Geographical  Survey  of 
the  Territories,  of  which  Dr.  F.  V.  Hayden  was  the  director.  This 
collection  of  plants  was  made  as  an  incident  in  collecting  fossil  in- 
sects, in  which  group  Scudder  was  the  wdl-known  authority.  Al- 
though comprising  only  about  150  specimens,  it  is  made  up  of  care- 
fully selected  matmal  and  contains  a  number  of  undescribed  forms 
as  well  as  some  very  fine  examples  of  previously  known  species.  It 
had  remained  packed  in  the  original  boxes  in  the  National  Museum 
until  the  occupancy  of  the  new  museum  building  in  1911. 

3.  The  Lacoe  collection. — ^This  is  a  collection  of  about  200  speci- 
mens that  was  acquired  by  the  late  R.  D.  Lacoe,  of  Pittston,  Penn- 
sylvania, and  by  him  donated  to  the  United  States  National  Museum 
in  1893,  together  with  his  immense  collection  of  Paleozoic  materiaL 
These  specimens  are  in  the  main  exceptionally  well  preserved  and 
were  studied  and  named  by  Leo  Lesquereux  ^  in  his  well  known  ac- 
count of  the  Florissant  flora.  As  many  of  these  type-specimens  were 
apparently  received  by  Lesquereux  too  late  to  be  figured  in  his  work, 
they  are  figured  in  the  present  paper,  either  under  the  names  given 
them  by  Lesquereux,  or  under  species  that  subsequent  study  has 
shown  them  to  belong  with. 

4.  Old  National  Museum  eoUectUms. — ^This  material,  which  is 
comprised  in  several  unit  trays,  represents  collections  that  have  been 
acquired  in  various  ways  and  at  different  times  by  the  United  States 
National  Museum,  but  which  has  remained  unstudied.  It  is  made 
up  mainly  of  well-known  species,  though  one  or  two  apparently  new 
forms  were  detected. 

In  addition  to  the  unnamed  material,  the  entire  United  States 
National  Museiun  collections  of  Florissant  material  has  been  re- 
studied  and  named  in  accordance  with  the  later  understanding  of 
this  flora.  This  embraces  the  original  material  obtained  by  the 
Hayden  survey,  and  which  served  in  large  part  as  the  basis  for  Les- 
quereux's  work  as  published  in  his  Tertiary  Flora  and  Cretaceous 
and  Tertiary  Floras.  A  large  portion,  if  not  indeed  all,  of  the  mate- 
rial used  in  the  preparation  of  the  latter  work  that  is  not  now  in  the 
United  States  National  Museum,  is,  or  should  be,  in  the  museum  of 
Princeton  University. 

5.  CoUecHon  of  WIS. — ^This  is  a  smaU  and  relatively  unimportant 
collection  made  in  1913,  when  Edward  W.  Berry  and  the  writer 
spent  several  days  at  Florissant.  The  most  valuable  part  of  this 
collection  is  a  series  of  specimens  of  fossil  wood  from  the  well-known 
"fossil  forest,"  located  about  2  miles  west  of  the  town  of  Florissant. 
No  fossil  wood  from  this  locality  was  previously  contained  in  the 

t  LMqoereiiz,  Leo,  Rept.  U.  8.  OeoL  Bury.  Terr.,  voL  8  (Cretaoeoos  and  Tertiary  Flofas),  1863. 
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United  States  National  Museom  collectioos.  It  is  not  described  in 
the  present  paper. 

A  word  may  be  said  regarding  the  geological  occurrence  and  strati- 
graphic  position  of  the  fossiliferous  lake  beds  at  Florissant.  So  far 
as  now  known  the  first  geological  account  of  the  Florissant  Lake 
basm  was  made  by  Dr.  A.  C.  Peale  ^  who  visited  the  area  and  made 
a  small  collection  of  plants  on  October  11,  1873.  In  his  account  he 
presented  a  map  showing  the  approximate  outline  of  the  ancient  lake, 
and  in  addition  to  the  brief  description  of  the  beds  and  their  abun- 
dant fossil  contents,  gave  a  section  of  the  succession  oi  the  strata  as 
observed  in  a  low  bhiff  just  below  the  town  of  Florissant. 

In  point  of  time  apparently  the  next  geological  account  of  this 
lake  basin  was  given  by  Samuel  H.  Scudder,'  who  visited  the  locality 
in  the  summer  of  1877.  After  quoting  in  full  Doctor  Peale's  account 
he  presents  his  own  observations  which  were  made  jointly  with  Prof. 
Arthur  Lakes.  He  gives  descriptions  of  the  beds,  several  geological 
sections,  and  a  revised  map.  It  is  probable  that  the  Scudder  collec- 
tion of  plants  here  reported  on  was  made  at  this  time. 

As  the  locality  became  more  and  more  widely  known  for  its  fossil 
resources,  additional  accounts  were  published,  but  it  is  not  necessary 
to  review  these  in  the  present  place.  One  of  the  latest  and  perhaps 
best  accounts  is  that  givai  by  Prof.  Junius  Henderson,'  based  on  the 
results  of  a  visit  in  1905. 

From  the  several  descriptions  it  appears  that  Lake  Florissant  was 
a  small  lake  approximately  6  miles  in  length  and  not  much  if  any 
exceeding  a  mile  in  width,  but  with  a  very  irregular  shore  line.  Hen- 
derson says: 

The  whole  topography  of  the  r^on  indicates  that  the  basin  was  formerly  a  mountain 
valley  and  its  laterals  formed  in  granite  by  stream  erosion.  *  *  *  The  ramification 
of  the  lake  into  lateral  valleys  and  consequent  tortuous  outline  gives  a  great  length  of 
shore  line  in  proportion  to  the  area.  It  consisted  of  two  somewhat  distinct  bodies  of 
water  connected  by  a  narrow  strait  and  placed  at  such  an  angle  with  each  other  as  to 
form  a  wide  L ;  or,  to  state  it  another  way,  the  lake  was  neariy  divided  at  the  angle  by 
two  promontories  which  jutted  into  it  from  opposite  shores. 

That  the  lake  was  shallow  is  attested  by  the  sun-cracking  of  some 
of  the  shales,  the  character  of  the  fish  remains,  and  the  erect  stumps 
of  Sequoia.    According  to  Henderson — 

The  beds  are  comprised  chiefly  of  volcanic  ashes,  mud,  and  sand,  the  component 
particles  of  which  are  generally  somewhat  though  not  very  much  worn  by  the  action 
of  water.  The  conclusion  reached  in  both  field  and  laboratory  is  that  tilie  deposits 
were  formed  largely  by  volcanic  ashes  from  repeated  eruptions  foiling  upon  the  sur- 
face of  the  water  and  settling  to  the  bottom,  assorted  by  the  sluggish  lake  currents; 
also  by  mud  and  ashes  falling  or  flowing  into  position  where  they  were  rapidly  washed 
into  the  lake  by  rains,  streams,  and  waves  without  much  grinding. 

>  Peale,  A.  C,  U.  S.  Geol.  and  Oeogr.  Surv.  Terr.,  Ann.  Bept.  1873  [1874],  p.  210. 

s  Soudder,  8.  H.,  U.  S.  Oeol.  and  Oeogr-  Surv.  Terr.,  Boll.,  toI.  0, 1882,  pp.  279-300 

>  Henderson,  Junius,  Univ.  of  Colorado  Stodtos,  vol.  8, 1006,  pp.  145-151 
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The  Btiata  of  the  upper  depositfl  differ  greatly  from  each  other  in  compodtioii, 
finenesB  of  material,  and  thickness.  At  least  the  whole  fossiliferoiis  portion  exam- 
ined has  heen  deposited  in  water,  is  thin-bedded,  and  very  distinctly  stratified.  It 
often  weathers  out  in  laige  scales  little  thicker  than  ordinary  writing  paper.  During 
the  periods  of  deposition  large  numbers  of  insects  and  plants  were  sometimes  entombed 
and  preserved  in  great  perfection.  While  there  is  a  general  sameness  to  the  forma- 
tion in  various  parts  of  the  basin,  yet,  upon  more  particular  examination  of  the 
strata,  great  dismmilarity  in  minor  details  forces  itself  upon  the  attention.  Espe- 
cially is  this  true  when  one  compares  a  vertical  section  in  the  northwestern  basin 
with  one  in  the  southeastern  basin. 

The  lower  part  of  the  formation  seems  wholly  nonfossiliferous,  is  of  a  drab  color, 
quite  homogeneous,  thick-bedded,  and  has  a  decidedly  conchoidal  fracture.  Our 
limited  examination  of  that  portion  of  the  formation  left  the  impression  that  it  was 
formed  by  mud  flows  without  much  assortment  by  moving  water.  This  is  offered 
merely  as  a  suggestion  for  future  work,  not  as  a  final  conclusion,  and  its  investiga- 
tion may  throw  important  light  on  the  history  of  the  lake.  Near  the  northwestern 
end  of  the  basin  a  shaft  has  been  sunk  for  some  distance  into  the  nonfossiliferous 
beds,  and  in  other  places  wells  have  been  sunk,  affording  excellent  sections  and 
showing  that  the  floor  deposits  extend  to  considerable  depth— just  what  depth  we 
have  not  learned.  The  fossiliferous  beds  above  the  floor  deposits  are  approximately 
20  feet  in  thickness. 

As  regards  the  geological  age  of  these  lake  beds  there  has  been 
some  difference  of  opinion.  As  they  lie  on,  and  are  completely  sur- 
rounded by,  granite,  and  further  are  isolated  from  all  other  sedimen- 
tary rocks  by  several  miles  of  crystallines,  no  aid  can  be  expected 
from  stratigraphy  and  dependence  must  be  placed  entirely  in  the 
paleontologies!  contents.  As  a  result  of  his  hasty  examination  Doctor 
Peale  inclined  to  regard  them  as  of  Pliocene  age,  but  Lesquereux, 
who  studied  the  plants,  at  first  considered  them  as  probably  belong, 
ing  to  the  upper  Miocene.  Later,  when  lai^er  collections  became 
available,  Lesquereux  came  into  substantial  agreement  with  Cope, 
who  had  studied  the  scant  fish  remains,  and  these  beds  came  to  be 
referred  to  the  lower  Miocene  or  Oligocene,  which  is  the  age  usually 
assigned  them  in  textbooks  and  elsewhere.  Within  the  past  few 
years,  however,  there  has  been  a  revival  of  interest  in  the  study  of  the 
Florissant  flora  and  f aima,  due  lai^ely  to  the  activities  of  Prof.  T. 
D.  A.  Cockerell,^  and  as  a  result  of  these  studies  and  comparisons  with 
various  floras  of  this  country  and  Europe,  the  conviction  has  been 
growing  that  the  position  originally  assigned  by  Lesquereux  is  more 
nearly  correct,  namely,  that  the  beds  are  upper  Miocene  in  age. 
While  it  is  improbable  that  the  final  word  has  been  said  regarding 
the  exact  stratigraphic  position  of  these  beds,  until  conclusive  evi- 
dence to  the  contrary  has  been  presented  the  Florissant  plant-bearing 
beds  may  be  regarded  as  upper  Miocene. 

It  may  be  of  interest  to  note  in  this  connection  that  lake  beds  of 
similar  Uthologic  composition,  and  containing  many  of  the  Florissant 
species  of  plants,  have  recently  been  discovered  in  other  parts  of 
Colorado.  These  will  bo  described  and  discussed  in  full  in  a  later 
publication. 

1  Set  Univ.  Colorado  Studies,  vol.  3,  No.  3, 1906,  pp.  157-176;  Amir.  Nat.,  vol.  44, 1010,  pp.  81-47. 
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HTPNUM?  BROWNH 

Eypnum  brovmU  Eibchnbb,  TraoB.  St.  Louib  Acad.  Sci.,  vol.  8,  1898,  p.  178, 
pi.  12,  figs.  4,  4a.— Brttton  and  Hollick,  Bull.  Torrey  Hot.  Club,  vol.  34, 
1907,  p.  139,  pi.  9,  figs  3,  3a. 

Type.— Chi.  No.  33,678,  U.S.N.M. 

I  have  examined  this  specimen  with  care,  and  am  unable  to  make 
more  out  of  it  than  did  the  author  of  the  species.  It  consists 
of  a  cluster  of  delicate,  arched  and  often  forked  branches,  while 
the  leaves  are  ovate-limceolate  and  acute.  It  seems  beyond  any 
reasonable  question  to  be  a  moss,  but,  as  Britton  and  HoUick  have 
said,  its  reference  to  Hypnum  is  a  matter  requiring  confirmation. 
The  Scudder  collection  contains  a  single  fragmentary  branch  that 
appears  to  belong  here. 

POLTTUCHmfr  nX>BIS8ANTI,  aew  ipmIm. 
Plate  12,  fig.  4,  three  times  enlarged. 

Type.— Cat.  No.  34,760,  U.S.N  Jl 

The  Hambach  collection  contains  a  single  example — ^the  one  here 
figured — that  appears  to  be  a  fruiting  moss.  It  has  a  long,  exceed- 
ingly slender  pe^cel  fully  2  cm.  in  length,  and  a  large  ovoid  capsule 
that  is  nearly  3  mm.  long  and  a  little  over  1.5  mm.  in  diameter. 
The  capsule  appears  to  be  ribbed  and  somewhat  fimbriate  at  apex, 
but  this  appearance  may  be  due  to  the  state  of  preservation.  The 
pedicel  is  practically  straight,  evidently  erect,  and  the  capsule  is 
erect  and  symmetrical.  There  is  no  evidence  concerning  either 
calypah,  operculum,  or  peristome.    The  ribbed  appearance  of  the 

1  In  1883,  Lesqueratix  dMOribed  firom  Flofinaiit  what  WM  tappQ 
FonttnalU  prttHna  LeBqnereiiz  (Kept.  U.  8.  Q«oL  Snrv.  T«tr.,  toL  8  (Cret.  aad  Tert.  FL),  1883, 
p.  135,  pi.  a,  fig.©). 

The  8peolm«iis  figured  seemed  to  represent  an  axis  or  "stem"  with  nameroiis,  obeonrely  two4anked 
linear 'aeaves,'' and  were  tadtlyasBomed  to  have  been  oorreotlyretoied  to  the  mosses.  Whentheshort 
list  of  American  fossil  mosses  was  reviewed  by  Britton  and  BoUlok  [BolL  Torr.  Bot.  Cfaib,  yoL  84,  1907, 
pp.  13d-142,  pi.  9),  they  passed  over  the  present  form  with  the  statement  that  "it  may  be  merely  remarked 
that  the  oorreotness  of  its  reference  to  the  genns  FofUHtdUt  is  questionable." 

In  the  Scudder  and  Hambach  collections  there  was  found  several  specimens  that  agree  perfectly  with  the 
figures  given  by  Lesnuerenx,  and  without  special  study  they  were  reftaied  to  FonanaUtpriitina,  Later 
however,  a  specimen  was  noted  that  showed  oandosively  that  it  is  a  feiUher.  It  is  about  21  mm.  inlength 
and  4  mm.  in  width,  and  is  preserved  entire,  consisting  of  the  calamus  or  basal  portion  about  3  mm.  long,  and 
the  delicate  rachis  that  passes  to  within  about  3  mm.  of  the  tip.  Arranged  on  either  side  are  the  delicate 
borbe  with  &int  indications  of  the  barbules  and  interlocking  processes;  in  other  words  it  is  perfect  and 
unmistakable  feather.  It  has  been  submitted  to  a  number  of  ornithologists,  among  them  Dr.  Charles  W. 
Ridmiand  and  Mr.  H.  C.  Oberholser,  who  indorse  this  reference  without  qualification,  the  latter  suggest. 
ing  that  it  was  doubtless  from  a  small  bird,  and  not  Improbably  a  passerine  bird.  As  t w)  si>ecies  <d  birds 
have  been  described  from  the  Florissant  lake  beds,  there  is  every  reasonable  probability  crffepaiate  feathers 
being  ooeasiooaUy  preserved. 

If  there  had  been  present  only  theupper  half  of  the  above  described  feather  it  would  have  been  identlfled 
at  once  as  Lesquerenx's  JVmtfiMlIf  prMiiui,for  it  would  then  be  indistinguishable  from  the  original  figure 
as  wen  as  from  spedmeos  usually  so  identified,  but  being  preserved  entire,  as  it  is,  its  avian  character  is 
at  once  apparent. 
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capsule  suggests  a  fully  mature  and  more  or  less  shriveled  condition 
after  the  discharge  of  the  spores.  There  is  no  evidence  of  the  pres* 
ence  of  leaves.  This  moss^  if  it  has  been  correctly  interpreted,  suggests 
an  old  fruiting  plant  of  the  genus  Potytrichiim,  such  for  instance  as 
the  well-known  hair-cap  moss,  Polytrichum  jumperinum^  but  on 
account  of  its  poor  preservation,  it  is  not  possible  to  be  certain  of  its 
affinity.    The  generic  reference  has  consequently  been  questioned. 

PLAQIOPODOPSIS  8CUDDBHI  Briltoa  aad  HoOkk. 

Plate  12,  fig.  2. 

Ploffiopodaptit  Mcudderi  Brtfton  and  Hollick,    Bull.  Torrey  Hot.  Club,  vol.  42, 
1915,  p.  10,  text  figs.  1,2. 

This  splendid  moss  was  detected  in  the  Scudder  collection  by  the 
writer  and  by  him  submitted  to  Mrs.  Elizabeth  G.  Britton  and  Dr. 
Arthur  Hollick  for  examination  and  publication.  As  it  has  the  fruit 
preserved  in  a  fair  degree  of  perfection  it  was  possible  to  determine 
its  affinity  with  the  living  species  Plagiopw  oederi  (Gunner)  Lim- 
precht,  of  the  Bartramiaceae,  with  reasonable  certainty.  They  estab- 
lished for  it  the  genus  PIdgiopodopsiSf  with  the  following  description: 

Plants  cespitose,  matted  together  by  basal  radicles;  stem  about  1  cm.  high,  erect, 
simple,  or  branching;  leaves  crowded,  spreading,  about  2  nmi.  long  by  0.5  mm.  wide, 
lanceolate-acuminate,  costate  to  apex;  perichaetial  leaves  longer,  extending  to  or 
beyond  the  capsule;  seta  terminal,  2-3  mm.  long,  erect  and  partly  excerted;  cap- 
sule ovoid,  1.5  mm.  long  by  0.75  mm.  broad,  erect  or  inclined,  rugose  or  plicate; 
mouth  0.5  mm.  broad,  too  indistinct  to  show  any  traces  of  peristome;  calyptra  and 
lid  unknown. 

The  figure  here  given  (pL  12,  fig.  2)  is  a  new  figure  of  the  type- 
specimen,  showing  it  three  times  natural  size.  It  is  a  somewhat 
clearer  figure  than  that  given  by  Britton  and  Hollick. 

Family  POLYPODIACEAE. 

PHEGOPTBBIS  GUTOTHI  (LM««flrMa)  CockereU. 

Plate  12,  £ig.  1. 

Phegopieria  guyoUii  (Lbbqusiibux)  Cockbrell,  Boll.  Amer.  Mus.  Nat.  Hist., 

vol.  24,  1908,  p.  76. 
SphinopterUguyoUii  Lsbquxrbux,  Bept.  U.  S.  Geol.  Surv.  Teir..  vol.  8 (Cret.  and 

Tert  n.),  1883,  p.  137,  pi.  21,  figs.  1-7. 

A  fine  specimen  in  the  Hambach  collection,  but  again  without  trace 
of  fruit. 

DSTOPTBRIS  8CANSA  CoekeraO. 

Dryopterii  9can$a  Gockbrbll,  Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  24, 1908,  p.  76, 
pi.  6,  fig.  9;  pi.  10,  fig.  38. 

A  single  specimen  in  the  Scudder  collection  that  is  apparently  the 
same  as  the  first  of  the  figures  given  by  CockereU,  though  not  quite  so 
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well  preserved.    The  reference  erf  this  to  DryopUris  must  be  con- 
sidered doubtful. 

Family  PSILOTACEAE. 

TinsIPTEKIS  ALLBNI  (Les«««r««z)  HoOick. 

Tmenptens  alleni  (Lbsqubbbux)  Houjck,   BoU.  Toir.   Bot  Club,  vol.  21, 

1894,  p.  256,  pi.  205,  £ig.  12. 
Ophfioghsmm  aUmi  Lbsqubbbux,  Ann.  Rept.  U.  8.  Geol.and  Qeogt.  Surv.  Terr., 

1872  [1873],  p.  371. 
SoLvmia  alUni  (Lbsqubbbux)  Lbsqubbbux,  Kept.  U.  S.  Geol.  Snrv.  Terr.,  vol. 

7  (Tert.  M.),  1878,  p.  65,  pi.  6,  fig.  IL 

This  is  one  of  the  most  characteristic  plants  f  oimd  at  Florissant, 
and  while  not  actually  abundant,  is  present  in  almost  every  collection 
from  there  and  is  always  perfectly  preserved.  It  is  regularly  ellip- 
tical in  shape  with  a  pronounced  emarginate  apex  and  excurrent 
midvein.  The  nervation  is  peculiar  in  that  there  is  the  strong  mid- 
vein,  between  which  and  the  margin  there  is  a  very  coarse  reticulate 
arerolation.  Not  one  of  these  leaves,  so  far  as  known  to  the  writer, 
has  ever  been  found  attached,  nor  has  a  trace  of  fruit  been  observed, 
tliough  if  correctly  referred  to  this  modem  genus,  the  fruit  might 
fall  off  and  not  be  recognizable  thereafter. 

The  single  living  species  of  Tmesi'ptens  {T.  tamm^Tisis)^  which  is 
widely  distributed  throughout  Australia,  New  2iealand,  Tasmania, 
and  the  Polynesian  islands,  has  drooping  branches  thickly  beset  with 
small  linear  decurrent  leaves  which  are  either  sharply  apiculate  or 
emarginate  with  the  midvein  excurrent.  The  nervation  consists  of  a 
veory  strong  midvein  and  a  very  fine  reticulate  axeolation  between  it 
aiid  the  margin. 

Broadly  speaking  the  fossil  form  resembles  the  living  in  the  emar- 
^ate,  excurrent  apex  and  in  the  manner  of  axeolation,  but  it  differs 
widely  in  shape,  manner  of  attachment  of  the  leaves,  and  in  the  very 
coarse  retieidation.  It  seems  doubtful  if  they  are  congeneric, 
though  they  may  belong  to  the  same  family. 

Famfly  PINACEAE. 

PmUS  FLOKlSSANn  ] 


PinuBjtomaanH  Lbsqubbbux,  Rept.  IT.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 
Tert.  Fl.),  1883,  p.  138,  pi.  21,  fig.  13. 

The  Hambach  collection  contains  a  single  cone  that  is  referred  to 
this  species,  but  it  is  much  less  perfect  than  the  type.  Pinus  floris" 
samii  was  established  by  Lesquereux  for  a  finely  preserved,  nearly 
perfect  cone,  and  so  far  as  known  to  the  writer,  no  specimen  has  been 
obtained  which  in  any  way  connects  this  type  of  cone  with  the  leaf- 
bearing  specimens,  though  doubtless  one  of  them  was  the  species 
which  bore  the  oone. 


Digitized  by  VjOOQIC 


248  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  tol.51. 


PINU8 

Plate  12,  fig.  3. 

Pinus  wheeleri  Ck>oKSRBLL,  Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  24, 1908,  p.  78,  pi. 
6,  fig.  11. 

Cat.  No.  34,755,  U.S.N.M. 

The  Scudder  collection  contains  a  fine  specimen  belonging  to  this 
species,  which  is  much  better  than  the  type  upon  which  it  was  based. 
It  includes  two  short  ''spurs''  a  centimeter  in  length,  each  bearing  a 
cluster  of  five  leaves.  None  of  the  leaves  is  entirely  preserved,  how- 
ever, the  longest  being  only  retained  for  4.5  cm.  of  its  length,  which, 
according  to  the  original  description,  was  12  cm.  or  more. 

A  fragment  of  a  cone  has  been  attributed  to  this  species  by  Professor 
Cockerell,  but  it  is  purely  conjectural  as  to  whether  it  belongs  here  or 
to  the  better  known  P.florismnH.  The  only  cone  found  in  the  collec- 
tions under  consideration  is  referred  to  the  latter  species. 

SBQUOU  AFFINI8  LMfMrMU. 

Sequoia  affinis  Lsbqubbbux,  U.  S.  Geol.  and  Geogr.  Surv.  Terr.  Bull.,  vol.  1, 
1876  [1876],  p.  384;  Ann.  Kept.  U.  8.  Geol.  and  Geogr.  Surv.  Teir.,  1874 
[1876],  p.  310;  Kept.  XJ.  8.  Geol.  8urv.  Terr.,  vol.  7  (Tert.  Fl.),  1878,  p.  76, 
pi.  7,  figs.  3-6;  pi.  66,  figs.  1-4;  vol.  8  (Cret.  and  Tert.  Fl.),  1883,  p.  138. 

Qlyptottrobus  ungerif  Hebb.  Lbsqubbbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol. 
8  (Cret.  and  Tert.  Fl.),  1883,  p.  139,  pi.  22,  figs.  1-^. 

Sequoia  haydenU  (Lbsqubbbux)  Cooxbbbll,  Science,  vol.  26, 1907t  p.  447;  Pop. 
Sd.  Mon.,  vol.  73, 1908,  p.  122,  fig.  in  text;  Bull.  Amer.  Mus.  Nat.  HiBt.»  voL 
24, 1908,  p.  78. 

^th  the  exception  of  the  dictotyledonons  leayes  referred  to  the 
several  species  of  Myrica  or  FagopsiSf  this  coniferous  plant  is  possibly 
the  most  abundant  form  f omid  at  Florissant.  It  occurs  in  pieces  of 
all  sizes,  from  single  slender  twigs  up  to  forking  branches  and  branch- 
lets  covering  a  square  foot  or  more  in  area,  and  often  preserved  in  a 
high  degree  of  perfection.  The  branches  and  branchlets  with  the 
two  quite  distinct  kinds  of  leaves,  the  male  aments  and  the  mature 
cones  are  all  known  in  completeness  of  detail  but  little  inferior  to 
living  material. 

That  this  conifer  is  the  form  described  by  Lesquereux  under  the 
name  of  Sequoia  affinis,  there  can,  of  course,  be  no  doubt,  nor  can 
there  be  any  question  as  to  the  identity  with  it  of  the  material  de- 
scribed and  figured  by  him  as  CUyptostrohus  ungeri  Heer.  That  it  is 
properly  referred  to  the  genus  Sequoia  is  also  reasonably  certain,  for 
as  Cockerell  and  others  have  pointed  out,  it  is  of  the  type  of  the  living 
S,  sempervirena,  and  is  not  a  Olyptostrohus.  I  quite  agree  with 
Cockerell  that  there  is  probably  only  a  single  species  of  this  type  of 
conifer  present  as  Florissant,  and  for  this  it  seems  to  me  the  available 
name  is  Sequoia  affinis. 
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Cockerell,  as  set  forth  in  the  synonymy  outlmed  above,  includes 
this  species  under  the  name  of  Sequoia  Ttaydenii  (Lesquereux)  Cock- 
erell,  on  the  ground  of  its  identity  with  Hyprmm  haydenii  Lesquereux,^ 
which  would  give  the  specific  name  haydenii  the  priority.  It  seems 
impossible  that  this  should  belong  to  Sequoia,  and  the  suggestion  of 
Britton  and  HoUick'  that  it  is  nearest  to  certain  forms  of  Juniperaa  is 
followed,  and  consequently  Hyprmm  Jiaydenii  Lesquereux,  is  treated 
as  a  doubtful  species  of  Juniperua. 

The  reference  of  certain  fossil  trunks  to  this  species,  while  possibly 
true,  is  unwarranted  on  the  basis  of  our  present  knowledge,  since 
they  have  never  been — ^nor  are  they  likdy  ever  to  be — ^foimd  con- 
nected. The  inferential  combination  of  species  not  foimd  in  actual 
organic  connection  is  often  harmful  and  misleading. 

SABINA  UNQUAEVOUA  (Lm^mmu)  <MkmtM. 

Plate  14. 

JSabina  linguarfolia  (Lbsqubbeux)  Cockbbbll,  Umv.  Colorado  Studies,  vol.  3, 

1906,  p.  175. 
Widdringtonia  Imgwufolia  Lbsqubrbux,  Rept.  U.  S.  Geol.  Surv.  Tenr.,  vol.  8 

(Cret.  and  Tert.  Fl.)  1883,  p.  139,  pi.  21,  figs.  14, 14a. 
QlypU)9lTchu$ewropaeu»'B.'mmB,,    Lbsqubbeux,  lUpt.  U.  8.  Qeol.  Surv.  Tenr., 

vol.  7  (Tert.  Fl.),  1878,  p.  74,  pi.  7,  figs.  1,  2. 

This  beautiful  species  is  exceedingly  abimdant  in  all  collections 
from  Florissant.  The  Scudder  collection  contains  a  specimen  cover- 
ing an  area  25  cm.  in  length  by  12  cm.  in  width. 

JUNIPSRUSr  HATDENn  (Lm^mmu),  mw  imiblMllM. 

Hy^vm  haydenii  Lbsqubbeux,  U.  S.  Geol.  and  Geogr.  Surv.  Terr.  Bull.,  vol. 
1, 1876,  p.  383;  U.  S.  Geol.  and  Geogr.  Surv.  Terr.  Ann.  Rept.,  1874  [1876], 
p.  309;  Rept.  U.  S.  Geol.  Surv.  Tenr.,  vol.  7  (Tert.  Fl.)  1878,  p.  44,  pi.  6,  figs. 
14,  146;  vol.  8  (Cret.  and  Tert.  Fl.)  1883,  p.  136.— Bbttton  and  Holuck, 
Bull.  Ton.  Bot.  Club,  vol.  34, 1907,  p.  139,  pi.  9,  fig.  2,  2a. 

ryp«.— Cat.  No.  37,  U.S.N.M. 

The  ty}>e,  and  so  far  as  known  the  only  specimen,  of  this  form  is 
preserved  in  the  United  States  National  Musemn,  and  has  proved  to 
be  more  or  less  of  a  ptizzle  to  all  who  have  studied  it.  As  it  was 
described  as  a  moss  by  Lesquereux,  who  was  a  recognized  authority 
on  this  group  of  plants,  it  was  for  many  years  accepted  as  one  of  the 
extremely  few  fossil  American  representatives  of  this  grotlp.  It  has 
always  appeared  anomalous  and  not  closely  comparable  to  any  known 
living  species. 

In  1907,  when  Mrs.  E.  O.  Britton,  and  Dr.  Arthur  Hollick  were 
collecting  all  available  information  regarding  American  fossil  mosses, 

lU.  S.  OaoL  and  Oeogr.  Surv.  Terr.  BaU.,  vol.  1, 1876  (1876),  p.  383;  Ann.  Rept.,  1874  (1876),  p.  309; 
lUpt.  17. 8.  0«ol.  Surv.  T«rr.,  vol.  7  (Tert  Fl.),  1878.  p.  44,  pL  6,  figs.  14-146. 
sBoll.  Torr.  Bot.  Chib,  YoL  84, 1907,  p.  14a 
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they  took  special  occasion  to  reinTestigate  this  "HypriAim  haydenii/' 
the  type  being  sent  them  for  this  purpose.  Their  conclusion  regard- 
ing it  is  aa  foUows:  ^ 

We  are  aatiafied  that  it  is  not  a  mom,  and  Dr.  L.  M.  Underwood,  of  Columbia  XJni- 
venity ,  haa  expreBBod  hia  opinion  that  it  can  not  be  a  Lycopodium.  The  closest  com- 
parisons which  we  have  been  able  to  make  ure  with  certain  conifers,  especially  with 
forms  of  Juniperui  camimunu  L.,  in  which  the  young  growing  branchlete  often  present 
a  striking  similarity  in  general  appearance  to  this  specimen. 

It  is  on  the  basis  of  the  above  statement  that  it  is  referred  tenta- 
tively to  JfmiperuSf  with  the  frank  admission  that  it  does  not  agree 
very  clearly  with  the  well-^own  forms  of  this  g^cms,  since  it  can 
not  be  referred  either  to  the  Masci  or  to  the  Lycopodia^ceae.  It  is 
quite  well  marked  and  will  be  easily  recognized  should  it  be  found 
again. 

Plate  13,  figs.  1-3. 

In  the  Hambach  collection  several  beautifully  preserved  spikdets 
of  a  grass  were  found.  They  were  shown  to  Mrs.  Agnes  Chase,  the 
well-known  graminologist,  who  recognized  at  once  their  reference  to 
the  genus  MvJdenehergia.  Mrs.  Chase  kindly  consented  to  prepare 
brief  notes  and  measurements  from  which  the  following  characteriza- 
tion is  compiled: 

Stems  and  leaves  imknown;  axis  of  inflorescence  not  well  defined; 
spikelets  borne  on  pedicels  about  1.5  mm.  long,  the  body  of  the 
spikelet  being  spindle-shaped,  about  2.8  mm.  long,  and  0.6  to  0.7 
mm.  wide;  awn  slender,  2  to  3  times  as  long  as  the  body,  being  fully 
7  mm.  long.  In  one  of  the  specimens  [34,751]  in  which  there  are 
fewer,  more  scattered  spikelets,  some  of  the  florets  have  apparently 
fallen  from  their  glumes,  the  body  of  the  floret  being  about  2  mm. 
long. 

IVpe.— Cat.  Nos.  34,750  [=fig.  1];  34,751  [=fig.  3],  U.S.N.M. 

These  specimens  happen  to  be  preserved  on  very  fine-grained 
shale  with  the  result  that  they  are  retained  with  a  great  degree  of 
fidelity.  They  consist  simply  of  little  groups  of  spikelets  broken 
from  the  panicle  or  inflorescence,  and  they  exhibit  no  trace  of  the 
axis  to  which  they  were  attached.  The  figures,  of  which  figm-e  1  is 
nearly  natural  size  and  figures  2  and  3  are  multiplied  3  times,  give  an 
excellent  idea  of  the  characters. 

This  species  appears  to  be  very  near  to  the  living  MvMefnhergia 
porteri  Scribner,  a  species  ranging  from  Colorado  and  western  Texas 
to  California  and  Mexico.  This  species,  known  as  the  mesquite  grass, 
is  especially  common  in  many  parts  of  New  Mexico,  where  it  almost 
always  grows  in  the  shade  of  mesquite  bushes.  It  has  slender,  lax 
stems  and  open  spreading  panicles. 

>  Bon.  Torr.  Bot.  Clab»  toL  U,  1907,  p.  140. 
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The  only  other  grass  described  from  Florissant  is  Stipa  laminarum 
Ooekerell/  based  on  isolated  long-awned  grains  similar  to  those  of  the 
HvingStipa  connata  Trinins  and  Rupricht.  The  grain  is  said  to  be  10- 
11  mm.  long  and  about  2  mm.  broad,  while  the  awn  is  ''qoito  60  mm." 
long.    It  is  obviously  yery  distinct  from  the  species  here  described. 

Family  TYPHAC5EAE. 

TTPHA  LBSQUBREUXI  Coekflrdl. 

Typha  le»quereuxi  Cocksbbll,  Bull.  Tear.  Bot.  Club,  Tt^.  33^  1906,  p.  807. 
TyjAa  latisnma  Al.  Braun.    Lbsqubbbux,  Bept.  U.  S.  Geol.  Surv.  Tenr.,  vol.  8 

(Cret.  and  Tert.  Fl.),  1883,  p.  141,  pL  23,  figs.  4,  4a.    [Not  T.  UOitdma  Al. 

Biaun.] 

A  single  characteristic  example  showing  the  completo  apical  por- 
tion of  a  leaf;  from  the  Scudder  collection. 

Family  POTAMOGETONACEAET 

PALABOPOTAMOCffiTQN,  new 

PALABOPOTAMOOnON  FLOBI88ANTI, 

Plate  16,  fig.  1;  plate  17,  fig.  3. 

Stems  slender,  erect,  weak,  possibly  aquatic;  leaves  opposite,  short, 
gras&-like,  acuminate  at  apex,  probably  sheathing  at  the  base,  nervation 
obscure,  a  midrib  only  discernible;  fruit  borne  on  long,  slender  almost 
filiform,  axillary  peduncles,  the  fruits  spheroid,  short-pediceled, 
apparently  indehiscent. 

Types.— Cat.  Nos.  34,748,  34,749,  U.S.N3I. 

This  form  is  represented  by  the  two  specimens  figured  and  by  a 
number  of  isolated  fruits.  Wiiix  the  ezoeption  of  the  fruits,  they  are 
very  faintly  impressed  on  the  matrix,  as  though  the  stems  were  soft 
and  weak,  suggesting  an  aquatic  habitat.  The  best  preserved  speci- 
men (fig.  1),  representing  the  upper  portion  of  a  stem  now  about 
11  cm.  in  length,  which  bears  at  the  apex  a  number  of  leaves  that  are 
apparently  broader  than  the  other  leaves  and  suggest  the  possibihty 
that  they  were  floating. 

The  fhiits,  as  already  pointed  out,  are  the  most  definito  parts  pre- 
served. They  are  spheroid  or  ovoid,  about  2  mm.  in  diameter,  and 
evidently  had  a  very  hard  "shell"  or  test.  There  is  evidence  of  the 
presence  of  rather  strong  ridges,  but  nothiog  to  indicate  that  they 
were  dehiscent,  in  fact  they  suggest  akenes  rather  than  capsules. 
Each  fruit  is  short-pediceled  and  borne  on  a  long,  slender,  axillary 
peduncle.  The  peduncles  are  clearly  alternate,  but  this  is  probably 
an  incident  rather  than  a  point  of  significance. 

>OoQlcareU,  T.  D.  A.,BiiU.  AnMr.  ICoi.  Hat.  Hist.,  voL  34, 1906,p.  79,pLfi^fl0.1,3. 
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The  affinity  of  this  plant  has  not  been  recognized  with  certainty. 
In  some  ways  it  certainly  suggests  PotamogeUm,  to  which  it  was  referred 
by  LesquerexuC;  but  its  opposite  leaves  and  pediceled  fruits  are  not 
wholly  in  accord  with  this  genus.  It  has  been  shown  to  many 
botanists  and  no  one  has  been  able  to  suggest  anything  like  an  obvi- 
ously close  relationship  for  it.  It  is  not  at  all  certain  that  the  impli- 
cation in  the  generic  name  given  it  is  the  correct  one,  for  it  may  not 
really  be  allied  to  Potamogetan,  and  it  is  published  at  this  tune  simply 
to  make  it  a  matter  of  record  and  in  the  hope  that  some  one  may  be 
able  to  place  it  more  definitely. 

Family  NAIADACEAE. 

NAJADOPSIS  SUGULOSA  ] 


NajadapiU  ruguloaa  Lbsqubbbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8 
(Cret  and  Tert  Bl.)  1883,  p.  142,  pi.  23,  &g.  7. 

A  single  example  in  the  Scudder  material. 
Family  LEMNACEAE. 

SPnODBLLA  PKNIGILLATA  (LMfMNu)  Coekflrdl. 

Spiroddla  jfeniciUata  (Lssqubbbuz)  Cooksbbll,  Univ.  Colorado  Studies,  vol.  3, 
1906,  p.  174;  BuU.  Amer.  Mub.  Nat.  Hist.,  vol.  24, 1908,  p.  79. 

Lenma  penieillata  Lbsqubrbux,  Rept.  U.  S.  Qeol.  Surv.  Terr.,  vol.  8  (Cret.  and 
Tert.  PI.)  1883,  p.  143,  pi.  23,  fig.  8. 

Type.— Csit.  No.  1,628,  U.S.N.M. 

This  specimen,  so  far  as  known^  still  remains  unique.  It  is  very 
obscure  and  may  or  may  not  have  been  correctly  interpreted  and 
figured,  and  at  beet  it  can  not  be  considered  of  great  value. 

Family  PALMACEAE? 

PALMOCABPONT  GLOBOSUM 


Palmooarponf  glohosum  Lbbqubbeux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8 
(Cret.  and  Tert.  Fl.),  1883,  p.  144,  pi.  24,  fig.  3. 

The  Scudder  collection  contains  two  well-preserved  specimens  that 
are  referable  to  this  species.  It  is  extremely  doubtful  if  this  fruit  has 
anything  td  do  with  the  palms,  which  so  far  as  authentically  known 
did  not  occur  at  Florissant. 

Panuly  JUGLANDACEAE. 

JUGQLANS  MAGNDICA.  mw  flpecica. 

Plate  15.    (About  half  natural  size.) 

Juglans  crostti  KsowvtON,    Ribohkbb,  Trans.  St.  Louis  Acad.  Sci.,  vol.  8, 
1898,  p.  183,  pi.  14,  fig.  1. 

Leaf  of  large  size,  at  least  30  cm.  long  and  about  25  cm.  broad, 
odd-pinnate,  with  at  least  11  leaflets;  rachis  thick  (3  mm.),  especially 
below;  terminal  leaflets    long-petiolulate  (3.5   long),  symmetrical, 
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narrowly  oboyate,  wedge-shaped  from  above  the  middle,  obtuse  at 
apex;  lateral  leaflets  opposite,  nearly  or  quite  sessile;  upper  pair 
much  the  larger,  elliptical-lanceolate  in  shape,  yery  imequal-sided, 
rather  abruptly  narrowed  at  base,  pointed  at  apex  (14  cm.  long,  5 
cm.  broad) ;  next  pair  similar  but  smaller  (9  cm.  long,  about  4  cm. 
broad);  lower  pair  smallest,  about  6  cm.  long  and  only  2.5  cm. 
broad,  very  unequal-sided;  all  leaflets  coarsely,  somewhat  doubly 
serrate,  the  teeth  large,  rather  obtuse;  nervation  consisting  of  a  very 
strong  midrib  and  numerous  thin,  close,  slightly  arched  craspedodrome 
secondaries;  finer  nervation  obscure. 

Type.— C^t.  No.  33,765,  U.S.NAf . 

This  splendid  specimen  was  contained  in  the  Hambach  collection, 
and  as  may  be  seen  in  the  figure,  is  nearly  perfect,  the  three  terminal 
leaflets  being  absolutely  so,  and  several  of  the  lower  ones  nearly 
complete.  In  the  Florissant  material  belongmg  to  the  United  States 
National  Museum  there  is  a  specimen  [No.  50,288]  that  was  donated 
by  Mr.  R.  D.  Lacoe,  which  belongs  to  this  species.  It  shows  por- 
tions of  the  terminal  parts  of  two  leaves,  each  with  several  leaflets, 
but  they  are  obscure  and  fail  to  give  the  clear  exposition  of  characters 
to  be  noted  in  the  type-specimen.  This  Lacoe  specimen  had  passed 
through  Lesquereux's  hands  and  was  noted  as  a  new  species  of  Juglana, 
but  it  was  never  published. 

The  specimen  that  was  identified  by  Kirchner  ^  as  Juglans  erossii 
Knowlton,  is  now  in  the  United  States  National  Museum  [No.33,682], 
and  is  before  me.  The  shape  of  the  best  preserved  leaflet  in  this 
specimen  is  very  much  like  some  of  the  leaflets  in  Lesquereux's 
figure,'  but  it  appears  that  the  latter  must  have  been  palmately  com- 
pound, that  is  the  leaflets  originated  from  the  top  of  a  common  petiole, 
whereas  the  present  specimen  is  distinctly  pinnately  compound. 
There  is  no  doubt  that  this  Kirchner  specimen  belongs  to  Juglans 
mo/gnijica. 

The  Soudder  collection  contains  three  or  fom^  leaflets  that  obviously 
belong  to  this  species,  but  it  would  have  been  difficult  to  place  them 
without  the  specimens  showing  the  leaflets  attached. 

Juglans  rrmgnijica  appears  to  be  a  rather  rare  species,  since  only 
four  specimens  are  contained  in  the  Museum  collections,  which  num- 
ber many  hundreds.  It  must  have  been  a  tree  of  imposing  appear- 
ance when  living,  and  doubtless  supplied  the  fruits  described  under 
separate  name,  but  they  can  not  yet  be  placed  together.  It  is  clearly 
not  the  same  as  Kirchner's  J.  affinis,  which  is  described  from  a  single, 
narrowly  lanceolate,  sparingly  toothed  leaflet. 

>  Traos.  St.  Lonis  Aoad.  Sci.,  vol.  8, 1808,  p.  183,  pi.  14,  fig.  7. 
s  CaUed  J.  denOeulaia  Rmr,  Tert.  Fl.,  pi.  68,  fig.  1. 
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JU<HJkN8  FLOBISSANTI 

Plate  17,  fig.  2. 

Juglans  JUjHaBonti  Lbsqubrbux,  Bept.  U.  S.  Ged.  Surv.  Ten.,  vol.  8  (Ciet. 
and  Tert.  Fl.)  1883,  p.  190 

Type.—CaL  No.  50,355,  U.S.N.M.  [Original  No.  80  of  Lacoe's 
cabinet.] 

This  species,  here  figured  for  the  first  time,  was  named  and  de- 
scribed by  Lesquereux  in  1883,  and  became  the  property  of  the  United 
States  National  Museum  by  the  accession  of  the  Lacoe  coUeotion.  It 
is  possible  that  it  is  the  same  as  the  species  here  described  as  Juglans 
magnijica^  but  it  appears  slightly  different  and  is  held  distinct.  It 
has,  as  Lesquereux  said,  a  rotigh  surface  and  is  altogether  of  a  coarser 
aspect  than  J.  magnijica;  it  is  also  much  less  unequal-sided  at  base. 

JUGLANS  AFFINIS  Klrcliiier. 

Jvglam  affinU  KiBCENBB,Tran8.  St.  Louis  Acad.  Sd.,  vol.  8, 1898,  p.  184,  pi.  13; 
fig.  2. 

Type.—CfA.  No.  33,680,  U.S.N.M. 

JUGLANSr  8EPULTUS  Coekflrdl. 

Plate  17,  fig.  4. 

Juglamt  aeptdtm  Oockbrxll,  BhU.  Amer.  Mub.  Nat.  Hist.,  vol.  24, 1908,  p.  80, 

pi.  6,  fig.  8. 
Juglans  costata  Unosr.  Lbsqubbbux,  Bept.  U.  S.  Qeol.  Surv.  Ten.,  vol.  8 

(Cret.  and  Tert.  Fl.),  1883,  p.  190,  pi.  39,  fig.  6. 

A  single  specimen  in  the  Hambach  collection  undoubtedly  belongs 
here.  It  is  so  preserved  as  to  indicate  beyond  reasonable  doubt 
that  it  is  really  the  fruit  of  Juglans. 

Family  MYRICACEAE. 

Geiiiis  MYRICA. 

Of  the  200  species  of  plants,  more  or  less,  that  have  been  described 
from  Florissant,  the  greatest  number  of  nominal  species,  and  probably 
the  greatest  number  of  individuals  have  been  referred  to  tlie  genus 
Myriea.  Almost  every  blow  of  the  hammer  is  pretty  certain  to  dis- 
close one  or  more  of  the  forms  that  have  been  referred  to  this  genus. 
The  result  has  been  to  bring  together  very  considerable  collections, 
and  from  which  it  is  now  possible  to  draw  fairly  definite  conclusions 
as  to  probable  specific  limitations,  though  there  are  of  course  some 
points  on  which  the  evidence  is  not  yet  complete  enough  for  final 
decisions.  Many  of  the  earlier  collections,  on  which  Lesquereux 
based  much  of  his  work,  were  very  small  and  afforded  little  or  no  evi- 
dence on  the  range  in  specific  variation,  with  the  result,  as  we  can  now 
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see,  that  too  many  species  were  established.  Most  of  this  original 
material  studied  by  Lesquereux  is  preserved  in  the  United  States 
National  Museum,  together  with  liurge  recent  collections^  and  all 
has  been  reviewed  in  the  present  o<Minection  with  as  much  tiiorough- 
ness  as  time  permitted.  As  at  present  imderstood,  the  earlier-described 
species  of  Myrica  from  Florissant  are  disposed  of  as  follows,  those  in 
Roman  being  the  accepted  species: 

Mtbica  ACUMmATA  Unobb.    Lbsqubbbux,  Aan.  Rept.  XT.  S.  Qeol,  and  Geogr.  Surv. 
Terr.,  1873  [1874],  p.  411;  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.),  1878,  p. 
130,  pi.  17,  figs.  1-4. 
c=z  Myrica  acottU  (figs.  1,4). 
=:Myr%ea  drymeja  (figs.  2,  3). 
Myrica  amygalina  Sapobta.    Lbsqubbbux,  Rept.  U.  S.  G«ol.  Surv.  Terr.,  vol.  8 
(Cret.  and  Tert.  Fl.),  1883,  p.  147,  pi.  26,  figs.  1-4. 
^Myrica  coloradermt. 
Mtkioa  bolandbbi  Lbsqubbbuz,  Rept.  U.  S.  Geol.  Surv.  Teir.,  vd.  7  (Tert.  Fl.), 
1878,  p.  133,  pi.  17,  fig.  17. 
■■Excluded;  from  unknown  locality. 
Myrioa  eaUicomaefolia  Lbsqubbbuz,  Rept.  U.  S.  QeoL  Surv.  Terr.,  vol.  8  (Cret.  and 
Tert.  Fl.),  1883,  p.  146,  pi.  26,  figs.  5-14. 
^Myrica  drymeja  (Lesquereux)  Enowlton. 
Mtbica  oopbana  Lbsqubbbuz,  Ann.  Rept.  IT.  S.  QeoL  and  Geogr.  Surv.  Terr., 
1873  [1874],  p.  411;  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.),  1878,  p.  131, 
pi.  17,  fig.  6. 
Myrica  divenifolia  Lbsqubbbuz,  Rept.  U.  S.  Geol.  Surv.  Tenr.,  vol.  8  (Gret.  and  Tert. 
Fl.),  1883,  p.  148,  pi.  26,  figs.  ^16. 
'^SorbuM  (Hvenryblia  (Lesquereux)  Cockerell. 
'^Sorbiu  nupta  CJockerell. 
^Ribes  f  flarismmti, 
Mtbica  dbtmbja  (Lbsqubbbuz)  Emowi/ton,  BuU.U.  S.  Geol.  Surv.  152, 1808,  p.  146. 
MyricafaUax  Lbsqubbbux,  Rept.  U.  S.  Ged.  Surv.  Teir.,  vol.  8  (Oret.and  Tert.  Fl.), 
1883,  p.  147,  pi.  32,  figs.  11-16. 
^Myrica  drymeja  (Lesquereux)  Enowlton. 
Mtbioa  hbndbbsoni  Gooxbbbll,  Bull.  Torr.  Bot.  Club,  vol.  33,  1906,  p.  308,  fig. 

(in  text)  1. 
Myrica  ingignie  Lbsqubbbux,  Ann.  Rept.  U.  S.  QeoL  and  C^eogr.  Surv.  Terr.,  1874 
[1875],  p.  312;  Rept.  U.  S.  Cteol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.),  1878,  p.  135,  pi.  17, 
figs.  7,  8. 
tBiCompUmia  iruignii  (Lesquereux)  Cockerell. 
Myrica  latdoba  acuHloba  Lbsqubbbux,  Ann.  Rept.  IT.  S.  Qeol.  and  C^eogr.  Surv.  Terr., 
1873  [1874],  p.  412;  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.),  1878,  p.  134, 
pi.  17,  fig.  13. 
'^Qrataegui  acuHloba  (Lesquereux)  Enowlton. 
Mtbica  obscuba  Lbsqubbbux,  Rept.  U.  S.  (jeol.  Surv.  Terr.,  vol.  8  (Gret.  and  Tert 
Fl.),  1883,  p.  145,  pi.  32,  figs.  8-10. 
*»  Myrica  drymeja  (Lesquereux)  Enowlton. 
Myrica  polymorpha  Schdcpbb.  Lbsqubbbux,  Rept.  IT.  S.  Geol.  Surv.  Terr.,  vol.  8 
(Cret.  and  Tert.  Fl.),  1883,  p.  146,  pi.  25,  figs.  1,  2. 
=>  Myrica  gcotHi  Lesquereux. 
Myrica  rigida  Lbsqubbbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert  Fl.), 
1883,  p.  145,  pi.  25,  figs.  3,  4. 
^Myrica  drymeja  (Lesquereux)  Enowlton. 
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Mtbioa  scorrn  Lbsqubbbux,  Bept.  IT.  S.  Geol.  Surv.  Teir.,  vol.  8  (Oret.  and  Tert. 

Fl.),  1883,  p.  147,  pi.  32,  figs.  17, 18. 
Myrica  zacharienns  Safobta.  Lesquerbux,  Bept.  U.  S.  Geol.  Surv.  Teir.,  vol.  8 

(Cret.  and  Tert.  Fl.),  1883,  p.  146,  pi.  25,  fig.  5. 
^Myrica  drymeja  (Lesquereux)  Enowlton. 

MTRICA  DSTMEJA  (Lesqaereaz)  Ksowltoa. 

Plate  20,  figs.  1,  2. 

Myrica  drymeja  (Lbsqubrbux)  Enowi/fon,  Bull.  U.  S.  Geol.  Surv.  152,  1898, 

p.  146. 
Rhtut  drymeja  Lbsqubrbux,  Ann.  Bept.  U.  S.  Geol.  and  Geogr.  Surv.  Terr. 

1873  [1874],  p.  416. 
Callicoma  mierophylla  Ettinqshauben.    Lbsqubrbux,  Bept.  U.  S.  Geol.  Surv. 

Terr.,  vol.  7  (Tert.  Fl.),  1878,  p.  246,  pi.  43,  figs.  ^4. 
Myrica  ealliconnaefolia  Lbsqubrbux,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret. 

and  Tert.  Fl.),  1883,  p.  146,  pi.  26,  figs.  &-14. 
Myrica  obicwra  Lbsqubrbux,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 

Tert.  Fl.),  1883,  p.  146,  pi.  32,  figs.  8-10. 
Myrica  rigida  Lbsqubrbux,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8,  1883,  p.  145, 

pi.  25,  figs.  3,  4. 
Myrica  fallax  Lbsqubrbux,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8,  1883,  p.  147, 

pi.  32,  figs.  11-16. 
Myrica  zadiarienM  Saporta.    Lbsqubrbux,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol. 

8, 1883,  p.  146,  pi.  25,  fig.  5.    [Not  pi.  45A,  figs.  ^9.] 
Myrica  acuminata  Unobr.    Lbsqubrbux,  Ann.  Bept.  U.  S.  Greol.  and  Geogr.  Surv. 

Terr.,  1873  [1874],  p.  411;  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.), 

1878,  p.  130,  pi.  17,  figs.  2,  3.    [Not  figs.  1,  4,  which  —if.  scoUii.] 

Most  of  the  type-specimens  of  Myrica  c(illicomaefolia,  M.  rigida,  and 
M.fdUax  are  preserved  in  the  United  States  National  Museum,  together 
with  a  great  niunber  of  other  fine  examples  that  would  ordinarily  be  re- 
ferred to  the  first  mentioned  species?  A  careful  study  of  this  material 
has  failed  to  disclose  any  satisfactory  line  by  which  they  may  be 
essentially  separated,  and  hence,  following  Cockerell's  suggestion,  they 
have  all  been  combined  xmder  the  name  of  Myrica  drymeja^  which 
is  the  earUest  specific  name  appUed  to  what  was  later  called  M. 
caUicomaefolia.  Lesquereux  himself  suggested  the  possibiUty  of 
his  M.  fdUax  being  referable — ^perhaps  as  a  variety — ^to  M.  cc^ico- 
maefolia  or  M.  drymeja,  as  it  is  now  called.  The  species  may  be 
known  by  the  narrow  shape  with  more  or  less  inequilateral  base  and 
numerous  regular  teeth  which  may  be  low  or  sharp  and  distinct. 

The  single  specimen  from  Florissant  that  was  referred  by  Les- 
quereux ^  to  Myrica  zachariensis  Saporta,  has  not  been  f  oimd  in  the 
collections  of  the  United  States  National  Museum.  It  is  believed  to 
be  nothing  but  a  large,  nearly  equal  sided  leaf  of  M.  drymeja;  in  any 
event,  it  is  not  to  be  distinguished  from  some  in  the  collection  that 
were  so  referred  by  Lesquereux  himself. 

The  status  of  the  four  leaves  from  Elko,  Nevada,  that  were  de- 
scribed and  figured  by  Lesquereux'  xmder  the  name  of  Myrica  za^ihr 

>  Lesquereox,  Leo,  Rept.  U.  S.  Oeol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert.  Fl.),  1888,  p.  145,  pi.  2S,  fig.  6. 
sid«ii,p.ltf,pl.46A,flflB.6.0. 
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ariensis  Saporta,  will  have  to  be  settled  later.  They  do  not  appear 
to  be  referable  to  M.  drymeja,  nor  do  they  seem  to  be  anythmg  like 
the  one  above  mentioned  from  Florissant. 

The  leaves  described  and  figured  by  Lesquerenx  under  the  name 
of  Myrica  acuminata  Unger,  are  all  preserved  in  the  United  States 
National  Museum  [Nos.  143-146],  and  appear  referable  to  two 
species.  Figures  2  and  3  [144  and  145]  appear  to  be  best  referred  to 
M.  drymeja,  while  figures  1  and  4  [143,  145a]  are  referred  to  M. 
scottiL  Shortly  after  the  publication  of  Lesquereux's  Tertiary  Flora 
(1878),  Ettingshausen  ^  took  occasion  to  ch^i]^  the  names  of  a  num- 
ber of  his  (Lesquereux's)  species,  among  them  being  the  four  leaves 
referred  to  Myrica  acuminata  linger.  These  Ettingshausen  called 
Ceratopetalum  americanum,  but  it  seems  best  to  dispose  of  them  as 
indicated  above. 

MTRICA  GOLOSADENSI8,  b«w  apectaa. 

Plate  21,  fig.  1. 

Myrica  amygdalina  Sapobta.    Lssqubbsux,  Kept.  U.  S.  Geol.  Surv.  Terr.,  vol. 
8  (Cret.  and  Tert.  Fl.),  1883,  p.  147,  pi.  26,  figs.  1-4. 

Type*.— U.S.N.M.,  figs.  1  [1,654],  2  [1,655],  3  [1,654a],  4  [1,653], 
cotypes.  Cat.  Nos.  1,657, 1,658,  U.S.N.M. 

I  believe  this  to  be  a  good  species  and  well  entitled  to  recognition. 
It  has  small  leaves,  2.5  to  5.5  cm.  in  length,  submembranaceous  in 
texture,  oblong-lanceolate,  enlarged  toward  the  upper  part,  where 
they  are  obtuse  or  apiculate,  and  narrowed  below  to  a  short  petiole. 
The  margin  is  denticulate  or  subentire,  becoming  quite  entire  below. 
The  midrib  is  rather  slender,  while  the  secondaries  are  very  numerous, 
at  an  angle  of  about  50^,  much  curved  outward,  obliquely  branching 
and  reticulate,  with  the  nerviUes  oblique  to  the  secondaries. 

This  species  was  referred  by  Lesquereux  to  Myrica  amygdalina 
Saporta,'  from  the  Eocene  of  France,  and  it  must  be  confessed  it  has  a 
very  strong  resemblance  to  at  least  one  of  Saporta's  figures  (fig.  8), 
though  the  oth6r  figures  are  perfectly  entire  and  look  much  more 
like  leaves  of  Salix  than  leaves  of  Myrica.  The  teeth  in  the  French 
species  are  very  slight  and  remote,  and  the  secondaries  emerge  at  a 
more  open  angle  than  in  the  Florissant  leaves  and  are  curved  upward 
instead  of  outward. 

I  have  refigured  one  of  the  types  of  the  Florissant  species,'  which 
brings  out  very  clearly  the  (Merences  between  it  and  Saporta's 
species.    The  margin  is  provided  with  numerous  r^ular,  small,  sharp 

1  Ettfngshaaseii,  C.  von,  Denks.  d.  k.  Alcad.  d.  wiss.  math.— oat.  dasse,  vol.  47, 1888,  p.  137  [87];  Oeol. 
Surv.  N.  8.  W.,  Mem.  Pal.,  No.  2  (Tert  Fl.  Australia],  188,  p.  58. 

I  Sapcrta,  Gaston  de,  Atodetsnrla  V^  sad-est  France:  Aim.  SoL  Nat.  (5  Mr.)  bot,  voL  9, 1867,  p.  IfiB 
3U,pLl,flg8.fr-10. 

•  LMqnereoz'sflg.  8,  Bept.  17.  8.  GeoL  Sarv.  Terr.,  voL  8, 1888,  pL  90. 

868W— ProcJN.M.yoL51— 16 11 
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teeth,  and  as  may  be  seen,  the  secondaries,  while  arising  at  a  some- 
what more  acute  angle,  are  distinctly  curved  outward,  and  are  often 
branched.  The  peculiar  oblique  nervilles  are  also  well  brought  out 
in  the  new  figure. 

In  view  of  the  above  differences,  as  well  as  the  improbability  of  a 
European  Eocene  species  persisting  into  the  American  upper  Miocene, 
it  has  seemed  best  to  separate  these  leaves  under  a  new  name.  It 
has  not  been  observed  in  any  of  the  later  collections. 

MTRICA  HENDBBSONI  CoekeraO. 

Myrica  henderdoni  Cockbbbll,  Bull.  Toir.  Bot.  Club,  vol.  33,  1906,  p.  308,  fig. 

(in  text)  1;  Univ.  CJolorado  Studies,  vol.  3, 1906,  p.  176,  fig.  7. 
Morellahenderd<mi{CooKEBSUj)CocKXRE;LLf  Univ.  Colorado  Studies,  vol.  3, 1906, 

p.  173. 

It  has  been  found  that  MoreUa  is  untenable  as  a  name  for  certain 
species  of  Myrica,  and  as  there  appears  to  be  so  much  uncertainty 
regarding  the  nomenclature  of  this  genus  it  seems  best  to  employ 
the  better  known  term  Myrica,  at  least  until  some  agreement  can  be 
reached. 

I  have  not  seen  specimens  of  this  species,  which,  to  judge  from  the 
description  and  rather  faint  figure,  appears  to  be  quite  distinct  from 
the  other  forms  of  Myrica.    Concerning  it  Cockerell  says: 

At  first  sight,  the  leaves  seem  to  be  entire,  and  the  plant  looks  like  a  Salix  closely 
allied  to  S,  myrtUlaides;  on  close  inspection,  however,  the  apical  halves  of  the  larger 
leaves  are  seen  to  be  sparingly  dentate,  irregularly  and  sharply,  not  at  all  in  the  manner 
of  Salix,  but  entirely  as  in  Myrica  certfera, 

MTRICA  OBSCURA  ] 


Myrica  obscura  Lbsqubreux,  Rept.  U.  S.  Greol.  Surv.  Terr.,  vol.  8  (Gret.  and  Tert. 
Fl.),  1883,  p.  145,  pi.  32,  figs.  8-10. 

Type8.^—CB.t.  Nos.  1,630  [fig.  9],  1,629  [fig.  10],  U.S.N.M. 
Lesquerenx  described  this  form  as  follows: 

Leaves  Unear-lanceolate,  coanely  senate,  rounded  in  narrowing  to  the  petiole,  un- 
equilateral  at  base;  nervation  obsolete. 

Two  of  the  types  of  this  species  are  in  the  United  States  National 
Museum,  and  while  they  have  a  degree  of  likeness  to  Myrica  drymeja, 
and  incline  to  retain  it  as  a  valid  species,  they  certainly  have  quite 
a  different  facies  from  M.  drymeja  and  may  at  least  be  held  as  dis- 
tinct until  further  corroborative  information  one  way  or  the  other. 

Since  the  above  was  written  I  have  just  noted  that  CockereU,* 
in  a  postscript  to  his  largest  paper,  has  reached  a  similar  conclusion. 
He  says: 

The  collection  of  1907  contains  good  material  of  Myrica  obscura  Lx.,  which  proves  to 
be  a  perfectly  valid  species,  probably  referable  to  CompUmia. 

I  have  not  seen  additional  specimens,  but  so  far  as  the  types  go  it 
does  not  seem  that  it  should  be  referred  to  CompUmia. 

1  Co(dcereU,  T.  D.  A.,  BoU.  Arncr.  Mas.  Nat.  Hist.,  vol.  24, 1908,  p.  108. 
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MTRICA  SCOTTD 

Plate  20,  figs.  3,  4. 

Myrica  Bcottii  Lesqubreux,  Rept.  U.  S.  Geol.  Surv.Terr.,vol.8(Cpet.  and  Tert. 

Fl.),  1883,  p.  147,  pi.  32,  figs.  17,  18.— Cockbbbll,  Bull.  Amer.  Miis.  Nat 

Hiflt.,  vol.  24,  1908,  p.  81. 
Myrica  polymorpha  Schimfeb.    Lbsqubbbux,  Bept.  U.  S.  Geol.  Sunr.  Tefr.,  vol. 

8  (Cret.  and  lert.  Fl.),  1883,  p.  146,  pi.  25,  figp.  1,  2. 
Myrica  acuminata  Unobr.    Lesquereuz,  Ann.  Kept.  U.  S.  Geol.  and  Geogr.  Surv. 

Terr.,  1873  [1874],  p.  411;  Kept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  FL) 

1878,  p.  130,  pi.  17,  figs.  1,  4  [not  figs.  2,  3,  which  —if.  drymtja]. 

One  of  tho  two  type  specimens  of  Myrica  scottii  *  is  preserved  in 
the  United  States  National  Museum  (No.  1;660),  and  also  one  of  the 
two  specimens  illustrated  imder  the  name  of  Myrica  polymorpha 
Schimper,'  and  as  there  seems  to  be  no  essential  difference  between 
them  they  have  been  combined  as  above  indicated.  The  teeth  in 
the  original  M.  scottii  are  perhaps  a  little  longer  and  sharper  than  is 
shown  in  the  figures  of  M.  pdymorpha,  but  the  latter  are  not  quite 
correctly  shown  in  Lesquereux's  figures,  being  as  sharp  in  many  cases 
as  in  the  other.  This  species  may  be  distinguished  by  the  long,  very 
slender  shape  and  the  conspicuously  sharp  teeth. 

The  Lacoe  collection  contains  a  single  small  narrow  leaf  (U.S.N. 
M.,  50,239)  that  was  identified  by  Lesquereux  as  Myrica  zachari- 
ensis  Saporta,  but  it  clearly  belongs  with  Jf.  scottii.  It  is  wholly 
\mlike  the  Florissant  leaf  referred  to  M.  zacTiariensis  by  Lesquereux.' 

I  have  also  referred  here  two  of  the  leaves  figured  by  Lesquereux 
imder  the  name  of  Myrica  acuminata  Unger,  namely  figures  1  and  4 
of  his  plate  17.  These  are  Nos.  143  and  145a  in  the  United  States 
National  Museum  collections.  The  other  two  figures  are  referred  to 
M.  drymeja.  The  two  leaves  here  referred  to  M.  scottii  have  been 
refigured  (pi.  21,  figs.  3,  4). 

MTRICA  COPEANA  Le««a«reaz. 

Myrica  copeana  Lesqubbbtjx,  Ann.  Rept.  U.  S.  Geol.  and  Geogr.  Surv.  Terr., 
1873  [1874],  p.  411;  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.),  1878, 
p.  131,  pi.  17,  fig.  6.— OocKBBBLL,  Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  24, 
1908,  p.  81. 

Type.— Ceit.  No.  147,  U.S.N.M. 

This,  as  Lesquereux  stated,  is  a  fine,  large,  well-characterized  spe- 
cies, described  originally  from  a  single  specimen.  It  is  not  contained 
in  anj  of  the  collections  studied  in  the  United  States  National  Mu- 
seum, but  Cockerell  mentions  its  occurrence  at  his  station  9,  so  the 
type-specimen  evidently  is  not  unique.  It  must,  however,  be  con- 
sidered as  a  rare  species. 

»  Rept.  TJ.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert.  Fl.),  1883,  pi.  82,  flg.  17. 
s  Idem,  pi.  25,  flg.  1. 
» Idem^  pi.  2^  flg.  & 
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GOBCPTONU  INSIGNIS  (LMfMNU)  CoekcralL 

CampUmia  inngnis  (Lbbqukrbux)  Oookerbll,  Univ.  Colorado  Studies,  vol.  3, 
1906,  p.  173.— Bbbbt,  Amer.  Nat.,  vol.  40, 1906,  p.  499.— Cockbbell,  Bull. 
Amer.  Mub.  Nat.  Hist.,  vol.  24, 1908,  p.  81. 
Myrica  insignia  Lesqubbbux,  Ann.  Rept.  U.  S.  Geol.  and  Geogr.  Surv.  Terr.,  1874 
[1875],  p.  312;  Rept.  TJ.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.),  1878,  p.  135, 
pi.  65,  figs.  7,  8;  vol.  8  (Cret.  and  Tert.  Fl.),  1883,  p.  150. 

The  type-specimens  of  Lesquereux's  Myrica  insignis  are  preserved 
in  the  United  States  National  Museum  (No.  538,  both  being  on  the 
same  piece  of  matrix),  and  apparently  remain  unique.  It  is  not 
present  in  any  of  the  recent  collections  that  have  passed  under  my 
eyes. 

This  species  is  imdoubtedly  most  closely  related  to  Myrica  aJJca- 
Una  Lesquereux*  from  Alkali  Station,  a  few  miles  north  of  Green 
River,  Wyoming,  and  in  fact  Berry  *  has  already  united  them,  stating 
that  he  is  ''inclined  to  think  that  the  leaves  wUch  Lesquereux  called 
aJkdlina  are  simply  the  young  leaves  of  which  insignia  is  the  mature 
leaf,  for  they  are  (1)  much  more  variable  in  lobation,  (2)  smaller  in 
size  and  de&iiteness  and  in  the  extent  of  their  lobes,  combined  with 
narrower  lamina,  and  (3)  they  have  a  much  thicker  midrib." 

Comptonia  insignia  has  also  some  resemblance  to  certain  of  the 
figures  given  by  Lesquereux*  of  his  Myrica  diveraifolia,  which  in  this 
paper  is  called  Crataegtia  acutHoiua. 

Fanuly  SALICACEAE. 

SAUZ,  ■poiiiT. 
Plate  13,  figs.  4,  5. 

The  Hambach  collection  includes  three  leaves,  two  of  which  are 
here  figured,  which  are  obviously  those  of  ScdiXf  but  which  I  have 
hesitated  either  to  identify  with  a  known  species,  or  to  describe  as 
new.  They  are  narrowly  linear-lanceolate  but  with  a  short  petiole 
and  long  wedge-shaped  base.  The  nervation  is  nearly  obsolete  in  the 
smaller  specimen,  but  in  the  other  it  consists  of  a  relatively  strong 
midrib  and  about  four  or  five  pairs  of  slender  secondaries  at  a  very 
acute  angle  of  divergence. 

Typea.— Cat.  Nos.  33,744,  33,746,  U.S.N.M. 

This  form  has  a  resemblance  to  a  number  of  species,  such  for 
instance  as  a  very  small,  narrow  leaf  of  S.  anguata,  but  the  nervation 
differs  somewhat. 

1  Lesqnereiix,  Leo,  Rept.  U.  S.  Oeol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert  Fl.),  1888,  p.  149,  pi.  45A,  figs. 
10-15. 
s  Berry,  Edward  W.,  Liviiig  and  fossfl  species  of  Comptonia,  Amer.  Nat.,  vol.  40, 1906,  p.  490. 
>  Lesquereox,  Leo,  Rept.  U.  S.  Geol.  Snry.  Terr.,  vol  8, 1888,  p.  148,  pi.  25,  figs.  6, 11, 12,  etc 
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POPDLUS  LBSQURBKOXI  CMkeraO. 

Populus  lesquereuxi  Oockbbbll,  Bull.  Toir.  Bot.  Club,  vol.  33,  1906,  p.  307; 

Univ.  of  Colorado  Studiee,  vol.  3, 1906,  p.  172. 
Populus  Jieerii  Sapobta.    Lksqusbbuz,  Bept.  U.  S.  Qeol.  Surv.  Tor.,  vol.  8 

(Cret.  and  Tort,  fl.),  1883,  p.  157,  pi.  30,  flgi.  1-8;  pi.  31,  fig.  11.    [Not  P. 

heerii  Saporta]. 

This  common  and  well-known  Florissant  species,  which  has  been 
correctly  seggregated  by  Cockerelly  is  represented  by  a  considerable 
number  of  well-preserved  examples  in  the  several  collections. 

POPDLUS  PTRIFOLU  KlrdaMr. 

Populus  pyr\folia  Kibohnbb,  Tiana.  St.  Louia  Acad.  Sci.,  vol.  8,  1898,  p.  185, 

pi.  15,  fig.  4. 
Populus  oxyphylla  Sapobta.    Lbsqubbbuz,  Kept.  U.  S.  Qeoh  Surv.  Terr.,  vol.  8 

(Cret.  and  Tert.  M.)  1883,  p.  159,  pi.  38,  figs.  9-11. 

Type  of  P.  pyrifolia.—Ca,t.  No.  33,687,  U.S.N.M. 

After  a  comparison  of  all  these  specimens  I  have  come  to  the  con- 
clusion that  there  is  only  a  single  species  represented.  The  leaf 
described  by  Eirchner  as  Populus  pyrifolia  is  of  precisely  the  same 
character  as  the  leaves  figured  by  Lesquereux  as  P.  orypJiyTUij  the  only 
difference  being  in  the  size,  the  former  being  about  twice  as  large  as 
the  latter.  The  margin  is  not  preserved  in  P.  pyrifoliay  but  there  is 
every  reason  to  suppose  that  it  was  toothed,  as  in  the  others. 

The  proper  name  that  should  be  given  this  species  may  be  briefly 
considered.  If  one  could  be  certain  that  the  leaves  referred  by  Les- 
quereux to  P.  oxyphyUa  were  really  Saporta's  species,  then  of  course 
Kirchner's  P.  pyr^oliawovld  become  a  synonym  of  it,  but,  as  Cockerell 
has  said,^  ''in  view  of  the  general  improbability  of  our  species  being 
identical  with  that  of  Saporta,  I  should  prefer  to  use  Earchner's 
name,"  I  have  acceded  to  this  view  and  have  placed  these  leaves 
imder  the  name  given  by  Kirchner,  where  they  may  remain  until 
evidence  to  the  contrary  is  forthcoming. 

There  are  two  other  specimens  in  the  Hambach  collection  that  I 
refer  here,  though  neither  is  as  well  preserved  as  the  one  figured. 

POPULUS  MICBO-TSBMULOIDES,  new  BftdWm 
Plate  19,  fig.  2. 

A  branch  (4.5  cm.  long)  bearing  prominent  leaf  scars  and  indicat- 
ing a  growth  of  three,  and  possibly  four,  seasons;  the  presence  of  six 
leaves  is  shown  by  the  petioles  which  are  crowded  in  a  short  space, 
and  are  alternate  in  insertion;  leaves  apparently  circular  or  short- 
elliptical  in  outline,  truncate  or  slightly  heart-shaped  at  base,  and 
there  entire,  possibly  slightly  toothed  or  imdulate  above;  nervation 
with  a  relatively  strong  midrib  and  several  pairs  of  opposite,  or  sub- 

1  Univ.  of  Colorado  studies,  VOL  3, 1906,  p.  173. 

Digitized  by  VjOOQIC 


262  PR0CEBDINQ8  OF  THE  NATIONAL  MUSEUM.  vol.  51. 

opposite,  thin  apparently  camptodiome  secondaries;  finer  nervation 
not  preserved. 

Type.— Chi.  No.  34,738.    Counterpart  34,739,  U.S.N  Jf . 

This  specimen  with  its  counterpart  is  all  that  has  been  observed  in 
the  collections,  and  unfortunately  it  is  not  perfectly  preserved.  It 
consists  of  a  short  stocky  branch  rather  closely  set  with  large  leaf- 
scars,  and,  judging  from  its  similarity  to  the  living  species,  indicates 
the  growth  of  four  seasons.  No  very  satisfactory  measurements  of 
the  leaves  can  be  given.  The  petioles  are  about  1.5  cm.  long,  and  the 
leaves  about  2  cm.  broad,  but  the  full  size  and  shape  of  the  latter  can 
not  be  ascertained. 

This  species  is  thought  to  be  most  closely  related  to  the  living  Pop^ 
vlua  tremulaides  Michaux,  the  well-known  trembling  aspen,  being 
especially  like  the  short  stunted  branches  and  small  leaves  of  trees  or 
bxishes  which  have  grown  in  very  dry  situations.  The  nervation  of 
this  species  is  not  quite  typical  for  Populus  tremuUndes,  and  it  is,  of 
course,  possible  that  the  characters  above  set  forth  may  not  indicate 
this  genus,  but  in  any  event,  it  seems  distinct  from  described  forms, 
and  may  stand  until  more  perfect  material  is  obtained.  It  has  some 
superficial  resemblance  to  Panax  andrewsii  CockereU,*  especially  in 
the  clustering  of  the  leaves  and  their  size  and  probable  nervation,  but 
the  latter  is  interpreted  as  being  a  compound  leaf  of  five  leaflets,  and 
moreover,  the  petioles  are  provided  with  prickles. 

POPULUS  CRASSA  (Leaqnerenz)  CodcOTeU. 

Plate  18. 

PojnUui  era$9a  (Lbsqubbbuz)  Cockbrbll,  Bull.  Amer.  Mus.  Nat.  Hist.,  vol. 

24, 1908,  p.  83,  pi.  8,  fig.  22;  pi.  10,  fig.  42. 
Macreightia  cra$$a  Lbsqubrbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 

Tert.  Fl.),  1883,  p.  175,  pi.  34,  figs.  16,  17. 
Diotpyroi  cusjndata  Kibghbnbb,  Trans.  St.  Louis  Acad.  Sci.,  vol.  8, 1898,  p.  185, 

pi.  12,  fig.  1. 

Type  ofDiospyros  cusjndata.— Ce^t.  No.  33,675,  U.S.N.M. 

The  type  and  only  specimen  of  Kirchner's  Diospyros  cuspidata  is 
absolut^y  identical  with  the  figures  of  MacreigMia  crassa  Lesquerenx, 
and  it  is  probable  that  all  were  equally  four-valved,  notwithstanding 
the  appearance  of  the  figures.  That  they  have  apparently  been 
correctly  referred  to  PopvluSy  is  well  shown  by  the  splendid  specimen 
figured  (U.S.N Jtf.,  50,332),  which  was  contained  in  the  paleobotani- 
cal  collections  donated  to  the  United  States  National  Museum  by 
Mr.  R.  D.  Lacoe.  This  is  an  absolutely  complete  drooping  raceme  18 
cm.  long,  with  the  rachis  about  3  mm.  thick,  and  showing  about 
thirty  of  the  capsules  attached  by  the  short  thick  pedicels.  The 
point  where  the  raceme  was  attached  is  broad,  enlarged,  circular 


lAmer.  Nat.,  vol.  42, 1908,  p.  581,  fig.  (in  text)  13- 
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(6  mm.  in  diameter),  and  alightlj  concaye,  and  presents  an  appear- 
ance identical  with  that  to  be  observed  in  the  twigs  and  small 
branches  that  are  so  abmidantly  "cast*'  by  the  living  cottonwood 
trees  (JPopulus  moniUferaj  etc.). 

The  appearance  of  branching  to  be  observed  in  this  specimen  is 
undoubtedly  due  to  the  presence  of  another  raceme  which  lies  xmder 
the  larger  example  in  such  a  manner  as  to  make  it  appear  as  a  branch 
of  it. 

POPDLUS*  I 


Plate  16,  fig.  4. 

Type.— Ce^i.  No.  34,753,  U.S.N.M. 

The  specimen  here  shown,  which  is  from  the  Hambach  collection, 
appears  to  be  a  large  though  evidently  immature  catkin  of  Popuhia. 
It  is  from  the  base  of  the  catkin,  as  evidenced  by  the  1  cm.  long  por- 
tion of  the  stem  below  the  last  or  first  pair  of  capsules.  The  portion 
preserved  is  about  5  cm.  in  length,  but  it  is  difficult  to  decide  whether 
or  not  it  is  all  present,  and  it  is  probable  that  it  was  very  much  longer 
when  perfect. 

It  is  quite  possible  that  this  may  represent  the  inunature  stage  of 
Populus  crassa,  since,  as  may  be  seen  on  comparing  the  two  figures, 
it  is  evident  that  the  main  rachis  is  of  about  the  same  size,  though  the 
individual  pedicels  are  much  shorter  than  they  are  in  P.  crassa.  It 
is  not  of  very  great  importance  in  any  event,  and  is  given  merely  to 
show  that  the  various  stages  of  the  fruits  of  Populus  were  preserved. 

Family  BETULACEAE. 

CARPINUS  ATTENUATA 


Carpinus  attenuata  Lksqubrbux,  Kept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret. 
and  Tert.  Fl.)  1883,  p.  152,  pi.  27,  fig.  10. 

A  single  example  in  the  Hambach  collection.  It  is  smaller  than 
the  figure  given  by  Lesquereux  but  does  not  otherwise  differ  essentially. 

CARPINUS  FRATERNA  L— jBtwui. 

Carpinug  fratema  Lbsqusrbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret. 
and  Tert.)  1883,  p.  152,  pi.  27,  figs.  12-14. 

Several  fine  specimens  in  both  the  Scudder  and  Hambach  collec- 
tions. One  in  the  former  collection  is  much  larger  than  any  of  the 
figures  given  of  this  species,  but  it  does  not  otherwise  differ. 

BETDLA  TRUNCATA  L— qneremi. 

BettUa  truncata  Lesqubrbux,  Rept.  U.  S.  Geol.  Siirv.  Terr.,  vol.  8  (Cret.  and 
Tert.  Fl.)  1883,  p.  150,  pi.  28,  figs.  7,  8.    [Alnua  truncata  on  plate] 

The  Hambach  collection  contains  a  single  leaf  of  this  species,  this 
being  of  the  same  shape  and  nervation  as  figure  8  (referred  to  in  the 
synonymy),  but  is  a  little  longer. 
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BETCJLA  DELTOIDB8»  Mw 

Plate  19,  fig.  3. 

Type.— Csit.  No.  34,754,  U.S.N.M. 

Leaf  of  medium  size,  membranaceous  in  texture,  deltoid  or  trun- 
cate-ovate in  outline,  perfectly  truncate  across  nearly  the  whole  base, 
apex  prolonged  and  slenderly  aciuninate;  margin  coarsely  toothed, 
the  teeth  very  sharp,  occasionlly  with  smaller  teeth  on  or  between 
the  larger  ones;  petiole  slender,  one  half  the  length  of  the  blade;  ner- 
vation 6-ribbed  from  the  top  of  the  petiole,  the  midrib  straight,  with 
5  or  6  pairs  of  subopposite,  craspedodrome  secondaries;  lowest  pair 
of  secondaries  or  ribs  at  an  angle  of  45^,  each  with  4  or  5  craspedo- 
drome tertiary  branches  on  the  outside,  the  lowest  ones  arising  at  the 
top  of  the  petiole;  nervilles  fairly  numerous,  maLoly  percurrent. 

This  leaf  is  absolutely  perfect.  Its  length  is  6  cm.  and  its  width 
3.5  cm.,  while  the  petiole  is  slightly  less  than  3  cm.  long.  The  pecul- 
iarly truncate  base,  sharply,  obscurely  doubly  serrate  margin  and 
5-ribbed  nervation  mark  it  exceedingly  well. 

The  present  species  if  correctly  allocated,  makes  the  third  made 
known  from  Florissant,  the  others  being  Betvlaflorisaanti  Lesquereux,* 
and  Betula  truncata  Lesquereux.'  With  the  first  species  mentioned  the 
present  one  has  no  evident  specific  relationship;  the  other  is  some- 
what nearer  but  differs  in  its  much  smaller  size,  less  truncate  base,  a 
different  marginal  dentition  and  above  all  in  the  nervation. 

ALNUS  PRABOORDATA  CockeraB. 

Plate  19,  fig.  1. 

Alnus  praecordata  Cockbrbll,  BuU.  Amer.  Mus.  Nat.  Hist.,  vol.  24, 1908,  p.  84. 
AlnuB  cordata  Lbsqubrbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert., 
Fl.),  1883,  p.  151.    [Homonym  of  A,  cordata  Deaf.  1827.] 

Type.— Csit.  No.  50,357,  U.S.N.M.    [No.  83  of  Lacoe's  cabinet]. 

The  type  and  only  known  specimen  of  this  species,  which  became 
the  property  of  the  United  States  National  Museum  through  the 
acquisition  of  the  Lacoe  collection,  is  here  figured  for  the  first  time. 


ALNUS, 

Plate  16,  fig.  2. 

Type.— Ce^t.  No.  34761,  U.S.N.M. 

The  Hambach  collection  contains  a  single  example  apparently  of 
the  mature  strobiles  of  a  species  of  Ahms.  It  has  a  very  thick  pedicel 
and  bears  two  "cones"  about  1  cm.  long.  The  form  of  the  scales  of 
the  ''cones''  can  not  be  made  out. 

1  LesqueiBiix,  Leo,  Rept.  U.  S.  Oeol.  Sorv.  Terr.,  vol.  8  (Cret.  and  Tert  Fl.),  1883,  p.  150,  pi.  27,  fig.  lU 
s  Idem,  p.  150,  pi.  27,  figs.  7, 8. 
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Pamfly  PAGACEAE. 

FAQOP8IB  LONGIFOUA  (LwfMffMx)  H^Okk. 

Plate  20,  fig.  5. 

Fagopni  hmgifolia  (Lxsqusbbttz)  Holuok,  Torreya,  vol.  9, 1900,  p.  2,  figs,  (in 

text)  1.  2. 
Planera  hmgifolia  Lbsquxrbuz,  Ann.  Kept.  U.  S.  Geol.  and  Geogr.  Surv.  Terr. 

1872  [1873],  p.  371;  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.),  1878,  p. 

189,  pi.  27,  figa.  4-6;  vol.  8  (Cret.  and  Tert.  Fl.),  1883,  p.  161,  pi.  29,  figs.  1-13. 
Fag%i$  longifolia  (Lbsqubbbuz)  Holuck  and  Cockbrbll,  Bull.  Amer.  Mus.  Nat. 

Hist.,  vol.  24, 1908,  p.  88  (footnote). 
QtiercuB  BemirelUptiea  QQmvt.    Lbsqubbbuz,  Ann.  Rept.  U.  S.  Geol.  and 

Geogr.  Surv.  Terr.,  1871  [1872],  p.  286. 

This  is  one  of  the  most  abundant  plants  found  in  the  Florissant 
deposits,  occurring  literally  by  thousands.  It  is  found  usually  as 
detached  leayes,  though  branches  having  leaves  attached  occur 
occasionally,  and  yet  in  spite  of  this  abundance  it  was  not  imtil  a 
few  years  ago  that  specimens  were  found  showing  the  fruit.  From 
these  it  becomes  plain  that  it  is  closely  allied  to,  if  not  indeed 
identical  vrith,  Fagua. 

QUBBCUS  DBTBfSIAT  Uafw. 

Q^UTcus  drymeja  Unobr,  Chloris  Prot.,  1847,  p.  113,  pi.  32,  figs.  1-4. — Lbs- 
QUBRBUX,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.),  1878,  p.  157,  pi. 
19,  fig.  19;  vol.  8  (Cret.  and  Tert.  Fl.),  1883,  p.  154,  pi.  28,  fig.  12. 

The  Scudder  collection  contains  a  single  specimen  representing 
the  basal  portion  of  a  leaf  with  its  long,  slender  petiole  that  is  evi- 
dently the  same  as  the  figure  given  by  Lesquereux  in  his  Cretaceous 
and  Tertiary  Floras  (pi.  28,  fig.  12). 


QUBBCUS  8CUDDBSI»  mw  i 

Plate  21,  fig.  3. 

Leaf  of  small  size,  coriaceous  in  texture,  oblong  and  slightly  obovate, 
about  equally  roimded  at  both  base  and  apex;  margin  entire  for 
lower  half  of  leaf,  thence  provided  with  four  or  five  rather  large  teeth ; 
petiole  very  short,  stout;  midrib  stout,  especially  below;  secondaries 
about  five  pairs,  alternate,  at  an  angle  of  about  45^,  little  curved 
upward,  crospedodrome  and  ending  in  the  marginal  teeth;  nervilles 
irregular,  much  broken,  producing  large  irregularly  quadrangular 
areas. 

Type.— Cat.  No.  34,758,  U.S.N.M. 

This  little  leaf,  which  is  evidently  thick  and  coriaceous  in  texture, 
is  slightly  oblong-obovate  in  shape,  bemg  broadest  just  above  the 
middle.  The  length  is  23  mm.,  and  the  width  about  9  mm.,  whUe 
the  petiole  is  only  2  mm.  long. 

This  species,  which  is  preserved  on  the  same  piece  of  matrix  with 
Typha  Usquereuxiiy  is  apparently  quite  tmlike  any  oak  previously 
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described  from  Florissant.  It  belongs  evidently  to  the  Quercas  vir- 
giniana  group  or  so-called  live  oaks,  being,  for  instance,  not  unlike 
certain  forms  of  Q.  affinis  (Lesquereux)  Knowlton,  from  the  John  Day 
Basin  of  Oregon.  The  latter,  however,  has  more  teeth  and  a  greater 
number  of  secondaries.  It  also  suggests  some  of  the  small  leaves  of 
Q.  consimUis  Newberry,*  but  here,  again,  the  teeth  and  secondaries 
are  more  numerous. 

Family  ULMACEAE. 

ULMUS  TBNUINERTIS] 


Ulmus  tenuinervis  Lesquebeux,  Ann.  Kept.  U.  S.  Geol.  and  Geogr.  Surv.  Terr., 
1873  [1874],  p.  412;  Kept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.)  1878, 
p.  188,  pi.  26,  figB.  1-3. 

A  single  fine  leaf  in  the  Scudder  collection. 

PLANERA  MTRICAEFOUA  (LMqnereux)  CockeraU. 

Plate  21,  fig.  2. 

Planera  myricaefolia  (Lbsqubbbux)  Oockbrbll,  Bull.  Amer.  Mub.  Nat.  Hist.,  vol. 

24, 1908,  p.  87. 
Planera  longifolia  myricaefolia  Lesquereux,  Kept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8 

(Cret.  and  Tert.  Fl.)  1883,  p.  161,  pi.  29,  figs.  15-27. 
Podocarpus  eocenicaf  Ungeb.    Lbsqubbbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol. 

8  (Cret.  and  Tert.  Fl.)  1883,  p.  140. 

The  Lacoe  collection  of  Florissant  plants,  now  the  property  of  the 
United  States  National  Museum,  contains  the  specimen  (U.  S.  N.  M., 
50,339;  original  No.  68,  Lacoe  collection)  referred  by  Lesquereux  to 
Podocarpus  eocenicaf  Heer,  and  which  he  says  is  ''narrowly  linear- 
lanceolate,  acute,  narrowed  into  a  short  petiole."  A  careful  examina- 
tion of  this  leaf,  which  is  here  figured  for  the  first  time,  discloses  that 
it  is  not  entire,  but  has  several  distinct,  very  sharp  teeth  near  the 
apex,  and  two  or  three  obscure  teeth  along  the  sides  to  a  point  at  or 
below  the  middle.  The  nervation  consists  of  the  rather  strong 
straight  midrib,  and  nxunerous  thin  secondaries  at  a  very  acute  angle 
with  it  which  enter  the  teeth.  This  of  course  excludes  it  from  Podo- 
carpus, and  it  is  probably  a  narrow,  sparsely  toothed  leaf  of  Planera 
myricaefolia,  being,  for  instance,  very  much  like  figures  21  and  22  of 
Lesquereux's  plate  of  this  species. 

CELTIS  MeCOSHn  L— fwwwm. 

Celtis  MCCOSHn  Lesquereux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret. 
and  Tert.  Fl.)  1883,  p.  163,  pi.  38,  figs.  7,  8. 

A  specimen  in  the  Scudder  collection  that  undoubtedly  belongs 
here,  though  the  marginal  teeth  are  slightly  coarser  and  more  dis- 
tant.   The  shape  of  the  leaf  and  its  nervation  are  identical. 

1  Newberry,  J.  S.,  ICon.  U.  8.  Oeol.  Surv.,  No.  35, 1896,  pi.  43,  fig.  4. 
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Family  MORACEAE. 

nCUS  FLOBISSANTIA,  mw  apwdM. 

Ficui  haydenii  Lbsqubbbuz.    Kibchnbr,  Trans.  St.  Louis  Acad.  Sd.,  vol.  8, 
1898,  p.  179,  pi.  12,  fig.  3. 

Type.— Ceit.  No.  33,677,  U.S.N.M. 

After  an  examination  of  the  originals  of  both  these  f onns  I  am  con- 
vinced that  the  Florissant  leaf  referred  by  Kirchner  to  Lesquereux's 
Ficy>8  Ttwydenii  is  not  the  same  as  the  Black  Buttee  leaf.  The  former 
differs  in  being  more  heart-shaped  at  base  and  markedly  in  the 
secondary  nervation.  In  F.  ?ui/ydenii  the  secondaries  are  all  alternate 
and  emerge  at  about  the  same  angle,  while  in  F.florissarUia  the  three 
lower  pairs  are  crowded  at  the  base  and  at  very  different  angles. 
The  second  pair  is  nearly  at  right  angle  to  the  midrib,  and  the  first 
and  third  pairs  are  below,  and  about  equally  above,  a  right  angle 
respectively.  The  upper  pairs  of  secondaries  are  about  the  same  in 
both  species,  though  they  appear  to  arch  more  strongly  in  F.  floris- 
santia.    It  therefore  seems  best  to  consider  them  as  distinct. 

Family  PROTEACEAE. 

LOBfATIA  INTERRUPTA  Laa^veteaz. 

Plate  25,  fig.  5. 

Lomatia  interrupta  Lbsqubrbuz,  Bept.  U.  S.  Geol.  Sunr.  Ten.,  vol.  8  (Cret.  and 
Tert.  FL),  1883,  p.  167,  pi.  43,  figa.  18, 19. 

The  Hambach  collection  includes  a  single  absolutely  perfect  leaf 
of  this  species  (U.S.N.M.  33,703),  which  is  here  figured  as  it  supple- 
ments to  some  extent  the  type^pecimens. 

LOBfATmS  HAKEAEFOLU  (LcflfMranx)  CMkeraD. 
Plate  26,  figs.  1,  2. 
LomaHtes  hdkeaefolia  (LBSQtnsBEUz)  Cockerbll,  Bull.  Amer.  Mus.  Nat.  Hist., 

vol.  24, 1908,  p.  89. 
Lomatta  hakeaefolia  Lbsquerbux,  Rept.  U.  S.  Geol.  Sunr.  Terr.,  vol.  8  (Cret. 

and  Tert.  FL),  1883,  p.  166,  pi.  32,  fig.  19. 
Carduus  florissantensU  Cockerbll,  Bull.  Torr.  Bot.  Club,  vol.  33, 1906,  p.  311, 
fig.  (in  text)  6. 

The  specimen  here  figured,  which  comes  from  the  Hambach  collec- 
tion, is  undoubtedly  identical  with  the  Cardtuas  Jlorissantensis  of 
Cockerell,  and  further,  it  does  not  seem  to  be  separable  from  LorruUia 
hdkeaefolia  of  Lesquereux.  The  latter,  known  only  from  the  single 
example  figured,  has  plainly  the  same  configuration  at  the  base  and 
only  differs  in  not  having  the  upper  lobes  large.  The  long  slender 
terminal  lobe  is  the  same  in  all  the  specimens. 

It  is  possible  that  Quercus  halardnorum  Cockerell^  should  also  be 
referred  here.  The  upper  portion  is  the  same,  but  the  basal  portion  is 
more  sharply  wedge-shaped. 

1  BuU.  Amer.  lius.  Nat.  Hist.,  Tol.  24, 1908,  p.  86,  pi.  8,  fig.  21. 
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BANKSmS  UNBATDS 

Bankaites  lineatus  Lbsqubrbuz,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret. 
and  Tert.  Fl.),  1883,  p.  166,  pi.  32,  fig.  21. 

There  are  half  a  dozen  good  specimens  in  the  Scudder  material. 
Family  ARISTOLOCHIACEAE. 

ABISTOLOCHU  WnUARDIANA,  mew  apedes. 
Plate  22,  figs.  1,  2. 

Leaf  of  medium  size  and  membranaceous  texture,  broadly  ovate- 
cordate,  the  basal  sinus  deep  and  rounded,  the  lobes  broadly  roxmded; 
apex  of  blade  obtuse;  midrib  strong,  straight;  secondaries  on  the 
midrib  6  or  7  pairs,  at  an  angle  of  about  46^,  parallel,  camptodeome, 
joming  the  on6  next  above  by  broad  loops  just  below  the  margin;  a 
pair  of  secondary  branches  or  ribs  arise  at  the  very  base  of  the  blade 
and  turn  abruptly  downward,  with  small  forking  camptodeome 
branches  on  either  side  to  supply  the  basal  lobes;  nervilles  numerous, 
very  distinct,  mainly  imbroken,  but  occasionally  broken  and  forked. 

Type.— Cat.  No.  34,766,  U.S.N.M.;  cotype.  Cat.  No.  50,271,  U.S. 
N.M.  [No.  30  of  Lacoe  collection]. 

The  example  selected  as  the  type  (fig.  1)  is  a  fine  leaf  lacking  only  a 
portion  of  one  side.  It  is  about  9  cm.  long,  7  cm.  wide,  and  has  the 
basal  sinus  a  little  more  than  2  cm,  deep.  The  other  specimen  (Cat. 
No.  60,271,  U.S.N.M.)  is  much  less  perfect,  as  it  lacks  practically  all  of 
the  margin  except  at  the  base;  its  size  was  about  the  same  as  that  of 
the  type.  This  latter  specimen  had  passed  throiigh  Lesquereux's 
hands  and  was  indicated  by  him  as  a  new  species  of  Cercis,  but  it  can 
not  belong  to  this  genus. 

This  species  is,  in  a  general  way,  of  the  same  type  as  AristolocTiia 
crctssifolia  (Newberry),*  from  the  Fort  Union  formation,  but  it  is  of 
course  much  smaller  and  much  narrower.  It  is  possible  that  it  may  be 
the  same  as  AriatolocJiia  mortua  Cockerell,'  but  that  species  is  de- 
scribed as  having  the  leaf  thin  and  the  veins  not  imited  (campto- 
drome)  on  the  lateral  margins.  The  length  of  A,  mortua  is  said  to  be 
about  106  mm.  and  the  breadth  about  70  mm.'  The  figure  is  so 
poorly  executed  that  almost  nothing  can  be  made  out  regarding  the 
nervation,  and  altogether  it  is  impossible  to  decide  whether  it  is  the 
same  as  what  is  here  called  A.  wiUiardiana.  Leaves  that  are  to  be 
referred  to  Aristolochia  are  evidently  rare  as  Florissant,  since  appar- 
ently only  three  have  thus  far  been  detected. 

1  ICoa.  U.  8.  Geol.  Bvtrv.,  vol.  35, 1808,  p.  fiO,  pi.  60,  fig.  4. 

I  BuU.  Amer.  Mus.  Nat.  Hist.,  vol.  24, 1008,  p.  00,  pi.  8,  fl«.  25. 

>  If  this  size  is  ooneot,  the  flgare  of  it  (pi.  8,  fig.  25)  is  less  than  half  natural  sise,  but  no  mention  is 
made  of  the  redaction  in  the  explanation  of  plates  or  elaex^iere.  This  practice  of  publishing  figures  that 
are  less  than  natural  sIm  without  mentioning  the  tact,  is  certainly  to  be  deplored. 
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This  species  is  named  in  honor  of  Mr.  T.  E.  Williard,  of  the  United 
States  Geological  Survey,  who  has  done  much  efficient  work  in  select- 
ing and  preparing  the  Florissant  collections  for  study. 

Family  HYDRANGEACEAE. 

HTDRANGEAr  SUBINCERTA  CockeraB. 

Hydrangeaf  mbincerta  Cookxbbll,  Bull.  Amer.  Mua.  Nat.  Hist.,  vol.  24, 1906, 
p.  92,  pi.  9,  fig.  32. 

A  single  example  in  the  Hambach  collection  that  is  evidently  this 
species.  The  original  specimen  is  said  by  Cockerell  to  be  without 
nervation,  but  the  present  one  has  faint  indications  of  very  thin  longi- 
tudinal ribs,  there  being  about  four  in  a  sepal.  The  other  nervation 
is  obsolete. 

HTDRANGEAT  FLOBIBSAN11A  Coekarall. 

Hydrangea  florismmtia  Cockerbll,  Amer.  Joum.  Sd.,  vol.  26,  1908,  p.  67,  fig. 

(in  text)  2;  p.  641. 
Khui  rotundifolia  Eikchner,  Trans.  St.  Louis  Acad.  Sd.,  vol  8,  1898,  p.  184, 

pi.  12,  fig.  2.    [Not  Hydrangea  rotundifolia  Rafinesque.] 

Type  of  Rhus  rotundifcllia. — Cat.  No.  33,676,  United  States  National 
Museum. 

The  type-specimen  of  Eirchner's  Rhus  rotundifolia  is  so  exactly 
similar  to  the  figure  of  Cockerell's  Hydra/ngea  Jhrissantia  that  the 
two  figures  might  almost  have  been  made  from  the  one  specimen, 
and  there  is  of  course  absolutely  no  question  as  to  their  identity. 
That  they  are  properly  referred  to  Hydrangea,  however,  is  by  no 
means  so  certain.  Each  of  the  individual  segments,  whatever  their 
nature  may  ultimately  be  proved  to  be,  is  distinctly  provided  with  a 
short  thick  petiole  1  or  2  mm.  in  length,  whereas  in  Hydrangea  the 
sepals  are  sessile  or  even  slightly  imited  at  base.  In  Hydra/ngea  ienr 
direi  (Ward)  Enowlton,^  from  the  Mascall  formation  of  Oregon,  the 
the  sepals  are  completely  sessile  if  not  indeed  slightly  imited  at  base. 
It  seems  a  suspicious  circumstance  that  the  only  specimens  fo\md 
(or  figured)  should  both  lack  the  fourth  "sepal"  which  was  presum- 
ably present  if  it  really  is  a  sterile  flower  of  Hydrangea.  It  is  just  pos- 
sible that  this  may  be  a  compound  leaf  of  three  leaflets,  and  not  a 
flower  at  all. 

1  BolL  U.  8.  Geol.  Sarv.,  No.  204, 1902,  p.  60,  pi.  9,  figs.  6, 7. 
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Family  CUNONIACEAE. 

WEINMANNIA  HAYDENII  (LMquereoz)  Le*«a«reu. 

Weinnannia  haydenii  (Lesqubbbuz)  Lesqubreux,  Kept.  U.  S.  Geol.  Surv. 

Terr.,  vol.  8  (Cret.  and  Tert.  M.),  1883,  p.  178,  pi.  42,  figs.  1-7. 
Khu9  haydenii  Lesquereuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.), 

1878,  p.  294,  pi.  58,  fig.  12. 
Weinmannia  phenacopkyUa  Cockerell,  Bull.  Amer.  Mua.  Nat  Hist.,  vol.  24, 

1908,  p.  93. 

According  to  Professor  Cockerell,  Weinmannia  Jiaydenii  as  figured 
by  Lesquereux  in  the  Cretaceous  and  Tertiary  Flora  is  not  the  same  as 
his  earlier  BJiils  Jiaydenii,  which,  if  true,  would  leave  the  former  with- 
out a  name.  An  examination  of  the  type  of  Rhus  Jiaydenii  convinces 
me  that  Lesquereux  was  right  in  referring  the  seven  figures  in  the 
Cretaceous  and  Tertiary  Flora  as  Weinnumnia  Jiaydenii;  hence  W. 
pJieTiacopJiyUa  becomes  superfluous. 

Both  the  Hambach  and  Scudder  collections  embrace  well-marked 
specimens  that  belong  here.  [Cat,  No.  33,748,  United  States  Na- 
tional Museum.] 

WEINMANNU  INTEGRIFOUA  ] 


Weinmannia  inUgrifolia  Lesquereux,  Kept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8 
(Cret.  and  Tert.  Fl.),  1883,  p.  178,  pi.  42,  figs.  8-13. 

A  single  example  [Cat.  No.  1,809,  United  States  National  Museum] 
is  contained  in  the  old  Museum  collection. 


WEINMANNU  OBTUSIFOLU 

Wemmannia  obtusifolia  Lesquereux,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Ciet. 
and  Tert.  Fl.),  1883,  p.  2878,  pi.  41,  figs.  4-10. 

The  Hambach  collection  includes  two  good  examples  of  this  very 
characteristic  species  (Cat.  Nos.  33,714,  33,715,  U.S.N.M.). 

Family  SOLANACEAE?. 

FLORISSANTIA,  new  genus. 

FLOBIS8ANHA  PHTSAUS,  new  iptciM. 

Convolvxdaceous?  flower,  KmcHNER,  Trans.  St.  Louis  Acad.,  vol.  8,  1898,  p.  187, 
pi.  15,  fig.  2. 

Pedicel  very  slender,  bractless,  2.5  cm.  long;  corolla  rotate,  slightly 
five-lobed,  the  lobes  low  and  obtuse,  greatest  diameter  2.5  cm.;  ner- 
vation of  corolla  strongly  marked,  consisting  of  five  straight  veins 
which  enter  the  tips  of  the  lobes,  then  a  pair  of  veins  on  either  side  of 
the  straight  ones,  which  arch  into  the  tip  of  the  lobes,  then  one  or 
two  slender  veins  between  the  sets  of  3's,  in  all  about  20  veins 
which  divide  the  corolla  into  approximately  equal  areas;  numerous 
cross  veinlets  pass  between  the  veins. 

Type.— Cat.  No.  33,686,  U.S.N.M. 
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It  is  with  some  hesitation  that  the  present  fonn  is  described  as  a 
new  genus  and  species,  but  fossil  flowers  are  so  very  rare  in  American 
deposits,  though,  on  the  whole,  this  is  so  well  preserved,  that  it  seems 
worthy  of  a  name.  The  specimen  that  was  figured  and  described  by 
Earchner,  and  by  him  referred  to  with  some  doubt  as  a  convolvula- 
ceous  flower,  undoubtedly  has  a  strong  resemblance  to  the  flowers  of 
certain  tropical  genera  of  this  family,  but  there  is  another  specimen 
that  was  not  seen  by  Kirchner  which  makes  its  reference  to  the  Con- 
volvulaceae  now  questionable.  This  latter  specimen,  it  will  be  noted, 
has  a  very  slender,  deUcate  pedicel  which,  while  not  exactly  excluding 
it  from  the  Convolvulaceae,  seems  to  make  its  reference  to  another 
family  desirable,  and  this  family,  it  seems  to  me,  is  the  Solanaceae. 
The  slender  bractless  pedicel  and  the  nearly  circular,  slightly  five- 
lobed  corolla,  with  its  pecuUar  nervation,  are  strongly  suggestive  of 
this  family.  In  size,  shape,  and  nervation,  for  instance,  it  is  very  sug- 
gestive of  certain  species  of  Physalis.  That  it  actually  belongs  to  any 
living  genus  of  the  Solanaceae  is  difficult  to  state  with  positiveness, 
and  to  avoid  any  xmwarranted  impUcation  of  kinship,  it  has  been 
given  a  new  and  noncommittal  generic  name,  though  the  specific 
name  [Physalis]  is  intended  to  signify  its  probable  relationship  with 
this  hving  type. 

Since  the  foregoing  was  written  the  specimens  here  described  as 
Parana  simUis  have  been  studied,  and  it  is  difficult  to  escape  the 
conviction  that  there  may  be  more  than  merely  superficial  resem- 
blance between  them.  The  nervation  is  certainly  very  similar  in 
these  two  forms,  but  otherwise  they  differ  considerably.  In  Fhris- 
sdntia  the  corolla — ^if  it  be  such — is  r^ularly  rotate  and  slightly  five- 
lobed,  whereas  in  Parana  simUis  the  whole  oi^anism  is  much  larger 
and  has  strong,  rounded,  or  obtusely  pointed  lobes  which  are  not 
always  of  the  same  size.  The  presence  of  a  slender  pedicel  in  Floris- 
santia  is  an  argument  for  its  coroUoid  nature.  The  nature  and  possi- 
ble affinities  of  this  form  must  be  left  to  the  future. 

Family  ANONACEAE. 

ANONA  SPOLUTAr  CockereO. 

Aruma  spoliata  7  Cockbrell,  Amer.  Journ.  Sd.,  vol.  26,  1908|  p.  542,  fig.  (in 
text)  7. 

A  single  example  in  the  Scudder  collection  that  seems  to  belong 
here,  though  it  is  a  little  smaller  and  apparently  slightly  unequal- 
sided  at  base. 
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FamUy  GROSSULARIACEAE. 

BIBESr  FLORI88AN1X  new  1 


Myrica  diven\folia  Lesqubreuz,  Kept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Oret.  and 
Tert.  Fl.),  1883,  p.  148,  pi.  25,  %.  13.    [Not  other  figures.] 

Leaf  of  small  size,  about  4  cm.  long  and  2.5  cm.  broad,  broadly  del- 
toid in  general  outline,  deeply  3-lobed,  lateral  lobes  obovate,  obtuse, 
decurrent;  central  lobe  ovate,  all  lobes  few  toothed;  nervation  thin, 
pinuate. 

This  species,  so  far  as  now  known,  is  represented  only  by  the  leaf 
referred  byLesquereux  to  his  Myrica  diversifclia.^  ITiis  specimen 
should  be  in  the  United  States  National  Museum  collections,  but 
it  can  not  now  be  located,  in  fact  it  is  not  recorded  in  the  catalogue 
as  ever  having  been  present. 

Although  this  leaf  was  included  by  Lesquereux  in  his  Myrica 
dwersifoHa^  it  does  not  seem  to  me  that  it  can  possibly  be  referred  to 
either  of  the  two  forms  into  which  that  species  is  now  separated  (i.  e. 
Sorhus  diversifclia  and  S.  nupta).  Its  deeply  three-lobed  outline 
with  the  basal  portion  decurrent  are  features  that  can  not  be  made  to 
fit  into  either  of  its  companion  leaves  as  shown  in  Lesquereux  s  plate. 

In  some  respects  this  leaf  suggests  species  of  RhtLs  in  the  Floris- 
sant flora.  Thus,  it  has  the  same  size  and  much  the  appearance  of 
Ehvs  vexans  Lesquereux,'  but  the  latter  is  distinctly  trifoliolate 
instead  of  three-lobed.  It  is  also  quite  like  some  of  the  leaves  re- 
ferred to  Bhu8  Wliae  Lesquereux,'  but  this  is  an  odd-pinnate  leaf. 

On  the  whole  it  appears  to  agree  best  with  the  genus  Rihe8j  being, 
for  example,  not  greatly  unlike  R.  aurefwm  Pursh. 

Family  ROSACEAE. 

BOSA  SCIIDDBRI,  mew  ifdM. 

Plate  22,  fig.  4. 

Leaves  of  small  size,  with  seven  leaflets,  the  terminal  (odd)  leaflet 
narrowly  elliptical,  equally  narrowed  to  both  base  and  apex,  short 
petioled,  length  20  mm.,  width  6  mm.;  upper  pair  of  leaflets  oval, 
sessile,  12  mm.  and  15  mm.  long  and  4  and  6  mm.  wide  respectively; 
middle  pair  of  leaflets  much  smaller,  about  8  mm.  long  and  3  or  4  mm. 
wide;  lowest  pair  of  leaflets  minute,  5  or  6  mm.  long,  about  2  mm. 
wide;  all  leaflets  entire  at  base,  then  coarsely  toothed;  nervation 
obscure  with  apparently  about  5  or  6  pairs  of  secondaries;  stipules 
obscure,  apparently  minute  and  narrow. 

Type.—Ce^i.  No.  34,765,  U.S.N.M. 

1 R^.  U.  a  Oeol.  Snnr.  Ten.,  vol.  8, 1888,  pi.  35,  fig.  13. 
<  Idtm,  p.  106,  pi.  41,  fig.  ao. 
« IdoB,  p.  IM,  pi.  41,  fl^.  1^18, 
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Three  species  of  Rosa  have  been  previoualy  described  from  Floris- 
sant, these  being  R.  MUiae  Liesquereux/  R.  wUmaMae  Cockerell,'  and 
R.  ruaJdniana  Cockerell.'  The  first  is  characterized  by  possessing 
three  leaflets;  the  second  by  five  leaflets  and  the  present  species  by 
seven  leaflets.  In  size  of  leaf  and  shape  of  leaflets  they  do  not  differ 
greatly  though  in  the  present  species  the  leaflets  are  all  slightly  nar- 
rower than  in  either  of  the  others. 

This  species  is  named  in  honor  of  Samuel  H.  Scudder,  the  dis- 
tinguished authority  on  fossil  insects,  who  collected  the  specimens. 


BOSAT  INQUIRENDA,  new  i 

Plate  17,  fig.  1. 

Represented  by  what  appears  to  be  a  fruit  or  ''hip/'  consisting  of  a 
thick,  circular,  capsule-like  body  about  7  mm.  in  diameter,  and  five 
slender,  acute  radiating  calyx  lobes.  The  greatest  spread  of  the  lobes 
is  fully  3  cm.,  the  individual  lengths  of  the  lobes  being  12  or  13  mm. 

2V2>«.— Cat.  No.  34,741,  U.S.NJtf.    Hambach  collection. 

The  exact  nature  of  this  specimen  is  not  definitely  known  as  it  is 
not  clearly  preserved,  but  it  has  the  appearance  of  being  a  rose  "hip  "  ; 
it  may,  however,  be  a  regular-lobed  and  somewhat  coriaceous  calyx 
of  another  genus. 

Family  MALACEAE. 

Ai.ffWf.AWi 'HI Kit  PKKITULA  C«ckereD. 

AmelanMer  perxtula  Cocksrbll,  Bull.  Amer.  Mub.  Nat.  Hist.,  vol.  24, 1906,  p.  95, 
pi.  6,  fig.  6. 

The  Hambach  collection  contains  a  single  leaf  that  is  referred  to 
this  species. 

SOBBUS  DIYERSIFOLIA  (LwfMrau)  CockercO. 

Sorbus  diverttfolia  (Lesquereux)  Cockbbbll,  Amer.  Jour.  Sci.,  vol.  29,  1910,  p. 

76,  fig.  1. 
Jiyrioa  diverttfolia  Lbsqubbbuz,  Rept.  XT.  S.  Geol.  Siurv.  Terr.,  vol.  S  (Oret.  and 

Tert.  FL),  1883,  p.  148,  pi.  25,  figs.  6, 10-12. 
Crataegus  acerifolia  Lbsqubrbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret. 

and  Tert.  FL),  1883,  p.  198,  pi.  36,  fig.  10. 
Crataegus  lesquereuxi  Cockbbbll,  Bull.  Torr.  Bot.  Club,  vol.  33,  1906,  p.  311; 

Univ.  Colorado  Studies,  vol.  3, 1906,  p.  171. 
Onodea  reducta  Cogkbbbll,  BuU.  Amer.  Mus.  Nat.  Hist.,  vol.  24,  1906,  p.  108, 

pi  6,  fig.  4. 

The  type-spedmens  of  all  of  the  leaves  referred  by  Lesquereux, 
to  his  Myrica  diversifolia  should  be  preserved  in  the  United  States 
National  Museum^  but  a  careful  search  fails  to  disclose  only  five  of 
the  10  leaves.    Of  the  four  leaves  (figs.  6, 10-12)  which  it  seems  to  me 

1  Rept.  n.  8.  Geol.  Sory.  Terr.,  toI.  8  (Cret.  and  Tert.  Fl.),  1883,  p.  190,  pi.  40,  figs.  16, 17. 
<  Boll.  Amer.  Mus.  Nat.  Hist.,  toI.  24, 1906,  p.  94,  pi.  7,  fig.  14. 
I  Amer.  Jour.  Sd.,  vcd.  26, 1906,  p.  540,  fig.  5. 

868©9**— ProcJ^.M.vol.51— 16 ^18 
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may  be  properly  referred  to  what  Cockerell  has  separated  as  Sorbus 
diveraifdliaf  only  the  original  of  figures  10  (« 1,661),  and  12  (=1,650) 
have  been  found.  It  would  seem  that  figure  10  might  well  be  a 
small  leaf  of  the  type  represented  in  figure  6,  which  appears  to  be  the 
only  one  transferred  by  Cockerell  to  Sorbua  dwersifoLia.  Figures  11 
and  12  both  lack  the  apical  portion,  which  might  well  have  been  similar 
to  that  in  figure  6,  and  consequently  I  have  placed  them  with  Sorbus 
diveraifdlia.  They  might  have  had  an  apical  portion  like  that  shown 
in  figures  7  and  8,  but  I  do  not  think  so,  and  it  seems  best  to  place 
them  as  here  indicated. 

Perhaps  a  word  of  explanation  may  be  given  as  to  certain  nomen- 
datorial  complications  that  threatened  to  arise  on  transferring  the 
names  above  mentioned.  Thus,  Myrica  dvoersifolia  Lesquereux, 
1883,  can  not  be  transferred  to  Crataegus  on  account  of  the  earlier 
living  CrcUaeguB  dweraifolia  Steudel,  1847,  or  Pyrus  dwersifolia  Bong 
1864.  Crataegus  acerifolia  Lesquereux,  1883,  is  not  the  same  as 
C,  acerifolia  Moench,  1785.  The  ineligibility  of  dvversifolia  in  Cratae- 
gus was  the  reason  for  calling  it  lesquereuxi  by  Cockerell,  but  this 
latter  name  is  lumecessary  when  the  species  is  placed  in  Sorbus. 

The  basal  portion  of  a  leaf  described  and  figured  by  Cockerell  ^ 
under  the  name  of  Onodea  reducta,  to  judge  from  the  indistinct  figure, 
has  been  properly  transferred  to  Sorbus  diversifolia  by  Cockerell 
himself. 

Professor  Cockerell  considers  Sorbus  diversifolia  to  be  a  hybrid 
between  S.  megaphyUa  Cockerell,  and  S.  nupta  Cockerell,  after  the 
manner  of  certain  living  forms  which  are  known  to  produce  natural 
crosses.  His  reasoning  for  this  beHef  is  set  forth  at  some  length  in 
the  paper  above  quoted. 

SORBUS  NUPTA  CockeroU. 

Sorhu8  nupta  Cockbrbll,  Amer.  Jour.  Sci.,  vol.  29, 1910,  p.  78,  fig.  2. 
Myrica  diverttfolia  Lbsqubrbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 
Tert.  Fl.),  1883,  p.  148,  pi.  25,  figs.  7,  8, 14. 

The  description  of  tMs  species  is  given  by  Cockerell  as  follows: 

Leaf-blade  about  67  mm.  long,  and  nearly  as  broad,  with  short  triangular  lobes,  the 
margin  also  sharply  dentate. 

I  have  not  seen  the  type  of  this  species,  but  so  far  as  I  can  determine 
from  the  rather  indistinct  figure  and  the  above  description,  it  appears 
to  be  identical  with  figure  14  of  Myrica  dwersifolia  Lesquereux,  nor 
do  I  see  any  reason  except  size  for  not  includii^  abo  figures  7  and  8 
of  Lesquereux's  plate.  These  three  leaves  certainly  appear  to  agree 
among  themselves  and  abo  to  be  different  from  the  other  leaves  not 
referred  to  Sorbus  diA)ersifolia. 

1  CockereU,  T.  D.  A.,  BuU.  Amer.  Mas.  Nat.  Hist,  vol.  24, 1906,  p.  108,  pi.  6,  fig.  4. 
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Cockerel!  considers  Sorlms  tmpta  to  be  one  of  the  parents,  which, 
crossed  with  Sorbus  megaphyUa  Cockerell,  has  produced  a  hybrid 
called  Sorlma  dwersifdia. 

CRATABGCS.I 


Plate  21,  fig.  4. 

A  single  segment  of  a  branch  4  cm.  in  length  showing  two  oppositely 
inserted  leaves  (base  of  petioles  alone  preserved)  and  a  single  strong, 
sharp  thorn  1  cm.  in  length,  near  the  base. 

IVp^.— Cat.  No.  34,763,  U.S.N3f . 

This  specimen,  although  a  mere  fragment,  is  unmistakably  that  of 
Crataegus jeiS^own  not  only  by  the  presence  of  a  characteristic  thorn, 
but  by  the  alternate  insertion  of  the  leaves.  It  is  very  much  to  be 
regretted  that  only  the  petioles  are  preserved,  for  otherwise  it  might 
be  possible  to  connect  it  with  one  of  the  two  species  already  described 
from  the  leaves.  These  are  Crataegus  lesquereuxi  Cockerdl  (C.  aceri- 
fdia  Lesquereux,  1883,  not  Moench,  1785),  and  C.  acutUoba  (Les- 
quereux).  It  is  useless  to  attempt  to  work  out  possible  afiSnities 
between  either  of  the  Florissant  species  and  the  thousand  (more  or 
less)  living  species  now  recognized  in  North  America,  and  even  the 
propriety  of  giving  a  name  to  such  an  tmcharacteristic  portion  as  a 
thorny  branch,  may  well  be  questioned. 

Family  RUTACEAE. 

PTELEA  MODBSTA  (LwfMrau)  CockeraO. 

PUlea  modeata  (Lbsquerbux)  Cockbrbll,  BhU.  Amer.  Mua.  Nat.  Hist.,  vol.  24, 

1908.  p.  98. 
Cyti»us  mode3tu$  Lbsqubrbuz,  Repc.  U.  S.  Geoi.  Surv.  Terr.,  vol.  8  (Oret.  and 

Tert.  Fl.),  1883,  p.  200,  pi.  39,  figs.  9-11. 
LeguminoHtes  semUatiu  Lbsqubbbuz,  Kept.  U.  8.  Geol.  Surv.  Terr.,  vol.  8, 1883, 

p.  202.  pi.  39,  figs.  7,  8. 

The  Scudder  material  includes  four  trifoliolate  leaves  preserved  on 
two  pieces  of  matrix  that  apparently  belong  here.  The  better  of  these 
specimens  has  three  leaflets  that  exhibit  great  extremes  in  size,  yet 
they  must  all  be  attributed  to  the  same  species,  since  they  are  eiUier 
connected  or  so  lie  as  to  make  it  practically  certain  that  they  were 
joined  when  living.  The  smallest  leaf  has  the  leaflets  only  about  7 
mm.  long  and  3  mm.  broad;  the  next  in  size  has  them  from  17  to  25 
mm.  in  length  and  from  5  to  7  mm.  in  width,  while  in  the  largest  leaf 
the  leaflets  are  from  30  to  40  mm.  long  and  about  10  mm.  wide. 
The  leaflets  in  the  two  smaller  leaves  are  perfectly  entire,  while  in 
the  other  they  are  entire  on  one  side  and  provided  with  a  few  scat- 
tered low  teeth  on  the  other  side.  In  the  leaf  not  figured,  which 
is  about  the  size  of  the  middlensized  leaf  just  described,  the  leaflets 
are  all  entire. 
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There  can  be  no  reasonable  doubt  that  the  specimens  here  described 
are  the  same  as  those  described  by  Leequereux  imder  the  name  of 
Oytiaua  modeetua.  The  leaflets  in  this  species  are  said  by  Lesquereux 
to  be  entire. 

Cockerell  ^  has  expressed  the  opinion  that  the  two  leaves  figured 
by  Lesquereux '  imder  the  name  of  LeguminoBites  serrvicUus  also  belong 
here,  and  this  is  possibly  true,  but  they  are  somewhat  larger  and  the 
teeth  appear  to  be  of  a  different  character. 

It  seems  not  impossible  that  the  smaller  specimen  figured  by  Les- 
quereux •  under  the  name  of  Staphylea  acuminata  may  also  belong 
with  this  aggregation.  This  is  also  suspiciously  like  MenyanOies  col' 
oradensis  Ck)ckerell. 

DODONBA*! 


DodoTiea  species,  [Seeds  of]  Lesqubrbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8 
(Oret.  and  Tert.  Fl.),  1883,  p.  182,  pi.  36,  fig.  5. 

Cat.  Nos.  33,751,  33,752,  U.S.N.M. 

A  single  specimen  with  its  counterpart  is  contained  in  the  Ham« 
bach  collection. 

Family  MIMOSACRffi. 

GBBCIS  PASVirOUA  Ltf  wwm. 

Plate  25,  figs.  1,  2. 

Cerdi  parvtfolia  Lbsqubrbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 
Tert.  Fl.),  1883,  p.  201,  pi.  31,  figs.  6-7. 

This  fine  species  is  represented  by  several  examples  in  the  Scudder 
collection  that  are  of  about  the  size  as  those  figured  by  Lesquereux. 
In  the  Florissant  material  belonging  to  the  Lacoe  collection,  I  find 
a  single,  nearly  perfect  leaf  [No.  50,273,  U.S.N.M.],  with  its  coimter- 
part  that  was  identified  by  Leequereux,  through  whose  hands  this 
material  passed,  as  Cerds  truncata  Leequereux.  A  reference  to  the 
literature  discloses  that  Oircia  truncaia  was  named  and  described 
but  not  figured  by  Leequereux  ^  from  the  Bad  Lands  of  North  Dakota, 
in  beds  now  known  to  be  of  Fort  Union  age.    Concerning  it,  he  says: 

This  leaf  has  exactly  the  same  form  and  nervation  as  the  leaves  figured  on  plate  31, 
figs.  5-7  [Oret.  and  Tert.  FL],  and  described  as  C,  parv^olia.  But  it  greatly  differs  by 
its  size  being  8  cm.  broad  uid  more  distinctly  pointed.  As  the  leaves  of  Cercii  are 
extremely  variable  in  size,  this  may  represent  a  large  and  more  developed  form  of  the 
species  of  Florissant. 

The  specimen  \mder  consideration  is  only  about  6  cm.  broad  and 
5  cm.  long,  which  is  nearly  twice  the  size  of  the  leaves  ordinarily 
found  of  0.  parvifoliaj  but  as  it  does  not  differ  essentially  in  any  other 
particular,  it  seems  best  to  refer  it  to  this  species  and  not  to  C.  trun- 

1  BoU.  Amer.  Mob.  Nat  Hist ,  yoL  34,  p.  96. 

•  Cnt.  and  Tert.  Fl.,  pi.  39,  figs.  7, 8. 

*  Idem,  pi.  86,  fig.  4. 
s  Idem,  p.  387. 
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cata.  The  present  location  of  the  type  of  C.  tnmeaia  in  unknown, 
though  it  should  not  be  difficult  to  identify  it  if  found  in  Fort  Union 
material,  when  its  identity  with,  or  distinctness  fnmi  C.  parvifoliawill 
have  to  be  determined. 

VIOLA,  spMlM. 

Plate  28,  fig.  4. 

The  Hambach  collection  includes  a  specimen — the  one  here 
figured — that  appears  referable  to  a  tendril-bearing  plant  of  the  type 
of  Vicia,  and  it  is  so  referred. 

Typ^.— Cat.  No.  34,740,  U.S.N.M. 

BOBINU  BRrrrONl  Cm€3uKftL 

Plate  24,  fig.  2. 
Robmia  Mttoni  Oockbbbll,  Amer.  Jour.  Sci.,  vol.  36, 1908,  p.  643,  fig.  (in  text)  8. 

Cat.  No.  34,767,  U.S.N.M. 

The  Scudder  collection  contains  the  splendid  specimen  here  fig- 
ured, which  is  much  more  complete  than  the  type. 

CmSUS  PLOBIB8ANTINU8  L>f  wwm. 

Plate  21,  fig.  6;  plate  23,  fig.  3;  plate  24,  fig.  4. 
CyHnu  floHuanitnut  Lxsquxbbux,  Kept.  U.  S.  Qeol.  Sorv.  Terr.,  vol.  8  (Gret. 

and  Tert.  Fl.),  1883,  p.  200,  pi.  39,  ^.  14. 
Coitia  JUcheri  HxxB.  Lbsquxbbux,  Kept.  U.  S.  Geol.  Surv.  Ten.,  vol.  8  (Cret. 

and  Tert.  Fl.),  1883,  p.  202. 

Cat.  Nos.  60,296,  60,297,  50,298,  U.S.N.M. 

This  species  is  introduced  for  the  purpose  of  showing  that  the 
leaves  described  by  Leequereux  from  the  Lacoe  collection  as  Oaasia 
jUcheri  Heer,  are  really  leaflets  of  Cytisua  jUmaaantinua  Leequereux, 
which  are  described  and  figured  on  another  page  of  the  Cretaceous  and 
Tertiary  Floras.  There  are  three  specimens  representing  two  leaflets 
and  a  counterpart,  all  bearing  the  original  No.  42  of  the  Lacoe  col- 
lection; they  are  here  figured  for  the  first  time. 


DALBBBGUr  BONirrA,  b^  ( 

Plate  24,  fig.  3. 

Leaflet  long-petioled,  membranaceous,  obcordate  in  shape,  cimeate 
to  the  slightly  decurrent  base,  deeply  emarginate  at  apex,  margin 
perfectly  entire;  secondaries  about  four  pairs,  the  lowest  pair  arising 
near  the  base  and  ascending  along  the  margin;  other  pairs  above  the 
middle  of  the  blade,  at  a  lower  angle  of  divergence. 

Type.— Cat.  No.  34,742,  U.S.N.M. 

This  little  leaflet,  which  is  nearly  perfect,  is  only  18  mm.  long,  in- 
cluding the  petiole  6  mm.  long;  the  width  is  11  mm.  It  is  exactly 
obcordate  in  shape>  with  the  base  slightly  decurrent  halfway  down 
the  petiole. 
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I  am  uncertain  as  to  the  generic  reference  of  this  specimen.  It 
seems  to  be  most  closely  related  to  Dcdbergia  cuneifolia  Lesquereux/ 
from  which  it  differs  in  its  smaller  size,  relatively  shorter  and  broader 
form  with  the  base  decurrent  on  the  slender  petiole. 

DALBERGUr  COLORADENSIS.  b^  ■peeiM, 

Plate  19,  ^,  4. 

Fruit  a  con^pressed  indehiscent  pod,  elliptical  in  shape,  about 
equally  narrowed  below  to  the  stout  pedicel  and  above  to  the  acimi- 
inate  apex,  mai^in  thickened. 

Type.— Cat.  No.  50,330,  U.S.N.M.  [OriginalNo.  61,  Lacoe  collection]. 

The  example  figured,  which  was  contained  in  the  Lacoe  collection 
(No.  61),  is  the  only  one  observed.  It  is  rather  broadly  eUiptical  in 
shape,  being  3.5  cm.  in  length  and  1.4  cm.  in  width,  with  about  4  mm. 
taken  up  by  the  basal  or  attached  portion.  There  is  a  thickened 
marginal  rim  about  2  mm.  in  width.  In  the  narrowed  basal  portion 
there  are  five  little  bodies  serially  arranged  that  have  the  appearance 
of  being  aborted  ovules,  but  whether  the  lai^er  expanded  portion  was 
one-seeded  or  not  it  is  difficult  to  ascertain. 

This  species  does  not  agree  very  closely  with  any  of  the  living 
species  of  DaJbergia  it  is  possible  to  consult  in  the  National  Herba- 
rium, being  perhaps  closest  to  2>.  polyphyUa  Miquart  from  the  East 
Indies.  Among  fossil  species,  however,  it  is  very  much  like  DaJhergia 
primaeva  Unger,*  from  the  upper  Eocene  of  Sotzka,  from  which  it  dif- 
fers in  its  smaller  size,  less  pointed  and  toothed  apex,  and  abruptly 
narrowed  basal  portion. 

Since  the  above  was  written  Professor  Cockerell  visited  my  labora- 
tory and  on  being  shown  this  specimen  immediately  called  attention 
to  its  resemblance  to,  or  possible  identity  with,  his  Aceraieafractifer.* 
Superficially  the  resemblance  between  these  two  specimens  is  rather 
strong,  but  this  is  confined  to  the  shape  and  size,  for  the  figiure  of  A. 
fructifer  is  so  obscure  that  nothing  can  be  determined  regarding  its 
structure.  The  specimen  under  consideration  may  or  may  not  prop- 
erly be  referable  to  DaJbergia^  but  it  certainly  is  not  a  follicle  of 
AceraUa. 

Family  ANACARDIACEAE. 

RHUS  HlT.IJilB  Leaqaereiiz. 

Bhus  hUHae  LssQirBBBUXy  Kept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 
Fl.),  1883,  p.  194,  pi.  41,  figs.  12-15. 

Several  specimens  in  the  Hambach  collection  [Cat.  Nos.  33,734, 
33,735,  33,738,  U.S.N.M.1 

I  Kept.  U.  8.  Oeol.  Surv.  Tsfr.,  vol.  8  (Cret.  and  T«t.  FI.),  1888,  p.  200,  pi.  84,  figs.  6, 7. 
*  Terr.  Fl.  ▼.  SoUka,  1850,  p.  65  [185L  pl.  30  [40],  figs.  8-10. 
r.  Nat.,  vol.  42, 1908,  p.  580,  fig.  10. 
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RHUS?  TBIFOUOIIWB  Le0fMr«u. 

Bhu8  trifolioida  Lbsqubbbuz,  Rept.  U.  8.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 
Tert.  Fl.),  1883,  p.  196. 

2Vp€.— Cat.  No.  60,325,  U.S.N.M.  [Original  No.  68  of  Lacoe's 
cabinet]. 

Leaf  trifoliolate;  leaflets  sessile  or  nearly  so,  oval,  elliptical-oval,  or 
slightly  elliptical-oboTate,  the  terminal  one  slightly  the  larger, 
abruptly  narrowed  to  a  very  short  petiolule;  maigin  spinose-eerrate 
nearly  to  the  base  of  the  blade;  midrib  very  strong  and  hard;  second- 
aries nimxerons,  about  a  dozen  pairs,  very  thin  and  delicate,  at  an 
angle  of  about  46^,  entering  the  spinose  marginal  teeth;  finer 
nervation  obscure. 

This  species  had  not  been  previously  figured,  but  as  the  type  came 
to  the  United  States  National  Museimi  through  the  Lacoe  collection 
this  opportxmity  is  embraced  to  figure  it,  and  also  to  amplify  and 
perfect  the  description.  For  instance,  in  the  original  characterization 
the  leaflets  are  said  to  be  ''apiculate  and  dentate  to  the  middle," 
but  the  present  figure  shows  they  are  rather  obtuse  and  are  beset 
with  numerous  sharp,  spiny  teeth  which  extend  almost  to  the  base. 
The  nervation  is  said  to  be  obsolete,  but  as  shown  in  the  figure  it 
consists  of  a  prominent  flat  midrib  and  numerous  very  thin  seconda- 
ries, most  of  which  enter  the  teeth. 

The  character  of  the  teeth  as  well  as  the  general  appearance  incline 
one  to  the  opinion  that  this  form  is  not  correctly  placed  in  Rhus — at 
least  it  is  unlike  any  living  form  with  which  I  am  f amihar — ^but  in 
absence  of  a  more  positive  reference  it  is  left  as  disposed  by  Les- 
quereux.  I  have,  however,  ventured  to  question  the  generio 
reference. 

COTINUS  FRATSBNA  L— fweo. 

Plate  24,  fig.  1. 

CotmuM  fixUema  (Lesqueraux)  Gockbbbll,  Torreya,  vol.  5,  1905,  p.  12;  Univ. 

Colorado  Studies,  vol.  3,  1906,  p.  170. 
Rhus/ratema  Lbsqubbbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

FL),  1883,  p.  192,  pi.  41,  figs.  1,  2. 
Andromeda  rhomboidalia  Lbsqubbbux,  Rept.  U.  8.  Geol.  Surv.  Terr.,  vol.  8  (Cret. 

and  Tert.  PI.),  1883,  p.  176. 
Type  of  ''Andromeda  rhomboidalis'*  Lbsqubbbux.— Oat.  No.  50,343,  U.S.N.M. 

[Original  No.  70  of  Lacoe's  cabinet.] 

The  Scudder  collection  contains  about  a  dozen  finely  preserved 
examples  of  this  species. 

Andromeda  rhornboidalis  Lesquereux  was  named  and  described, 
but  not  figured;  by  Lesquereux  in  1883.  The  type  of  this  form  came 
to  the  possession  of  the  United  States  National  Museum  through  the 
Lacoe  collection.  A  comparison  of  this  with  the  figures  of  Rhuafror 
tema  shows  them  to  be  the  same,  and  Andromeda  rhoTriboidalis  is 
consequently  referred  to  this  species. 
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Family  AQUIPOLIACEAE. 

QJEX  KNIGHTIAEFOUA  Ltf  erwui. 

Plate  26,  fig.  3. 

Hex  hnightiaefolia  Lbsqubbbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 

Tert.  Fl.),  1883,  p.  188,  pi.  40,  figs.  4,  6. 
IlexrigidaKsacassR/rTBJiB,  St.  Looifl  Acad.  Sci.,  vol.  8, 1898,  p.  182,  pi.  14,  fig.  2. 

Type  of  I.  rigida.—CeLt.  No.  33,683,  U.S.N.M. 

An  examination  of  the  type  of  Ilex  rigida  Kirchner  convinces  me 
that  it  is  referable  to  /.  JmighHaefclia  Lesquereux,  as  suspected  by 
Cockerell.^  There  is  an  additional  example  in  the  Hambach  collect 
tion  [Cat.  No.  33,706,  U.S.N.M.]. 

ILEX  PSEUDO-STVNOPHTIXiA  Leifirwg. 

Plate  25,  figs.  3,  4. 

Ilex  pieud<hitenophyUa  Lbsqitbbbux,  Rept.  U.  8.  Geol.  Surv.  Terr.,  vol.  8  (Cret. 
and  Tert.  Fl.),  1883,  p.  186. 

Types.— CtLt.  Nos.  50,326,  50,327;  U.S.N3f. 

As  this  species  has  never  been  figiured,  and  as  the  type-specimens 
have  become  the  property  of  the  United  States  National  Museum 
through  the  Lacoe  collection,  I  take  this  opportunity  of  figuring  the 
type-specimen  which  is  number  59  of  Lacoe's  cabinet,  and  which 
served  as  the  basis  for  the  species.  They  are  very  well  described 
by  Lesquereux,  and  obviously  belong  to  ^e  type  of  the  living  Ilex 
casaine  Linnaues.  The  length  is  20  to  26  mm.,  and  the  width  about 
6  mm. 

ILEX  BaCBOPHTIXiA  hm^pmrtmx. 

Plate  21,  fig.  6. 

Ilex  microphylla  Lxsquxrbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 
Tert.  FL),  1883,  p.  186. 

This  species,  like  the  last,  has  never  been  figured,  and  as  the  type 
is  now  in  the  United  States  National  Museum,  having  come  through 
the  Lacoe  collection,  the  opportunity  is  taken  to  figiure  it.  It  has 
been  well  described  by  Lesquereux. 

Type.—CsLt.  No.  60,329,  U.S.N3f .     (Original  Lacoe  No.  60.) 

Family  CELASTRACEAE. 

CBLASTBUS  FRAJunirOUUS  LM«iiere«z. 

CdattniB  fraxmtfoliua  Lxsqubrbux,  Rept.  U.  8.  Geol.  Surv.  Terr.,  vol.  8  (Cret. 
and  Tert.  Fl.),  1883,  p.  184,  pi.  40,  fig.  10. 

A  specimen  in  the  Scudder  collection  which  seems  to  belong  here, 
thou^  it  is  a  very  little  broader  and  has  rather  finer  teeth. 

1  BoU.  Amor.  Moi.  Nat.  Hist.,  vol.  24, 1908,  p.  101. 
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CBLA8TRU8  LAOOBI  ] 
Plate  24,  fig.  6. 

Celaitrus  laeoei  Lssqubbbuz,  Kept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 
Tert.  FL),  1883,  p.  184. 

Type.— Cat  No.  50,309,  U.S.N.M.  (Original  No.  49  in  Lacoe's 
cabinet.) 

Leaf  subcoriaceons  in  texture,  obovate  or  spatulate  in  shape,  ob- 
tuse and  rounded  at  apex,  narrowed  below  to  a  wedge-shaped  entire 
base  and  a  short,  thick,  petiole,  length  3.5  cm.,  width  1.3  cm.; 
margin  for  two-thirds  or  more  of  length  above  the  base,  undulate- 
toothed,  the  teeth  relatively  large,  rounded;  midrib  relatively  thick, 
straight;  secondaries  numerous,  alternate,  at  an  acute  angle,  thin, 
apparently  camptodrome  but  details  obscure. 

This  species,  which  is  here  figured  for  the  first  time,  was  named  and 
described  by  Lesquereux  in  1883.  The  type-specimen,  which  re- 
mains unique,  came  to  the  United  States  National  Museum  through 
the  collection  of  R.  D.  Lacoe. 

This  species  has  some  resemblance  to  certain  small  obtuse  leaves 
of  Fagopsia  Umgifclia  (Lesquereux)  HoUick,  but  may  be  known  by  the 
obtuse  apex,  undulate-toothed  margin  and  indistinct  secondaries. 

GBLASTRINTTE8  KLBOANB  LeafMrMZ. 

Plate  21,  fig.  7. 

Celaitrinite9  elegcmi  Lxsqubrbuz,  Kept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 

Tert.  Fl.),  1883,  p.  186,  pi.  31,  figs.  9, 10. 
Cdoitnis  greithumu8  Hbbb.    Lbsqubrbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8 

(Cret.  and  Tert.  Fl.),  1883,  p.  184. 

Cat.  No.  50,348,  U JS.N  Jkf .,  as  Cdagtrua  greiihianua  Heer.  Not  before 
figured.  Lfcsquereux  referred  two  leaves  from  Florissant  to  Heer's 
Cdastrvs  greUhianus,  both  of  which  are  before  me,  and  which  are  cer- 
tainly not  con-generic.  One  specimen  [Cat.  No.  50,347,  U.S.N.M., 
Lacoe  collection  No.  74],  is  a  deformed  leaf  of  some  kind,  probably  a 
leaflet  of  Sapindus,  but  it  is  quite  impossible  to  be  certain  of  its 
afinity  and  it  is  not  further  considered. 

The  other  leaf  [Cat.  No.  50,348,  U.S.N3f.,  Lacoe  collection  No.  74], 
is  undoubtedly  a  small  example  of  Cdaairinites  elegans,  or  rather  it  is 
identical  with  figure  9^  referred  to  this  species,  for  I  quite  agree 
with  Cockerell  that  the  two  figures  under  this  name  can  not  be 
con-generic.  Notwithstanding  Lesquereux  has  said  of  the  leaves 
referred  to  0.  greUhianus  that  they  are  ''very  entire,"  on  clearing 
away  the  matrix  aroimd  the  margin  in  the  one-figured  it  is  seen  to  be 
plainly  crenulate,  and  except  for  being  a  little  smaller  is  identical  with 
the  figure  mentioned. 

1  Rn»t.  U.  8.  G«oL  Snrr.  Ttrr.,  toL  8  (Qrtt.  and  Ttrt.  FL),  1888,  pL  81,  flf.  9. 
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I  have  not  seen  the  types  of  the  two  figures  of  Celastrinites  degans, 
which  are  said  to  be  in  Princeton  University,  but  it  \a  suspected  that 
figui*e  10  ^  will  be  found  to  belong  to  Cercia  parvijlora.  The  nervation 
certainly  suggests  this  reference,  the  only  obstacle  in  the  way  being 
the  apparently  crenulate  margin,  which  may  not  have  been  com- 
pletely exposed. 

Family  STAPHYLEACEAE. 

STAFHTLBA  ACUMINATA  ] 


StaphyUa  acuminata  Lbsquxrbuz,  Ann.  Kept.  U.  S.  Qdol.  and  Geogr.  Surv., 
Terr.,  1873  [1874],  p.  416;  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  FL), 
1878,  p.  267,  pi.  48,  figs.  4,  5;  vol.  8  (Cret.  and  Tert.  Fl.),  1883,  p.  183,  pi. 
36,  figs.  1-4. 

Specimens  of  this  species  are  contained  in  all  three  of  the  collections 
mider  examination. 

FamUy  ACERACEAE. 

ACEB  PLOBISSANTI  : 


Acer  florissarUi  Eibchnbs,  Trans.  St.  Louis  Acad.  Sci.,  vol.  8,  1898,  p.  181 , 
pi.  11,  fig.  1. 

Type— CB,t.  No.  33,673,  U.S.N.M. 

This  splended  species,  which  is  clearly  of  the  type  of  the  eastern 
silver  maple  {Acer  saccharinum),  has  been  well  described  and  figured 
by  Kirchner.  Although  the  leaves  of  Acer  appear  to  be  rather  rare  at 
Florissant,  Cockerell'  has  reported  finding  this  species.at  two  stations, 
and  the  United  States  National  Museum  has  a  very  fine  specimen 
[Cat.  No.  50,346,  U.S.N Jkf.]  from  the  collection  of  R.  D.  Lacoe,  which 
was  identified  by  Lesquereux  as  Acer  trUohatum  cuajiidatwm. 

ACER  KIKCHNBRIANUM,  sew  ■pedM, 

Leaf  of  small  size,  of  the  type  of  Acer  Jloriasanti  but  only  one- 
fourth  the  size,  three-lobed,  the  central  lobe  large,  strongly  toothed 
above;  lateral  lobes  oblong-acute,  with  several  strong  teeth;  nerva- 
tion with  three  ribs  arising  at  the  base  of  the  blade,  the  middle  one 
with  about  4  or  5  pairs  of  secondaries  which  pass  to  the  sharp  margi- 
nal teeth,  lateral  ribs  passing  to  the  tips  of  the  lateral  lobes,  each  with 
5  or  6  pairs  of  arching  secondary  branches  which  enter  the  teeth. 

Type.— Chi.  No.  33,761,  U.S.N J\f. 

This  little  leaf,  which  is  nearly  perfect,  has  the  blade  a  little  over 
2.5  cm.  long,  while  the  petiole  which  is  complete  is  slightly  over  1  cm. 
long.    Its  outline  and  nervation  are  well  shown  in  the  figure. 

It  IB  possible  that  this  is  only  a  very  small  leaf  of  Acer  Jlorisaanti 
Elirchner,  but  as  it  is  only  one-fourth  its  size  and  moreover  is  three- 

1  Crat.  and  Tert.  Fl.,  pi.  31. 

•  BuU.  Amv.  Hof .  N«t.  Hitt.,  toI.  M,  1901^  p.  101. 
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ribbed  instead  of  five-ribbed,  it  has  been  described  as  new.  As  lend- 
ing weight  to  the  idea  that  it  really  may  be  distinct  from  the  larger 
species,  it  may  be  mentioned  that  there  is  another  example  in  the 
same  collection  that  is  of  exactly  the  same  size;  it  is  not  as  well  pre- 
served as  the  one  taken  as  the  type,  hence  has  not  been  figured. 

This  species  is  named  in  honor  of  Mr.  Walter  C.  O.  Kirchner,  who 
described  the  first  well  authenticated  maple  from  Florissant. 

ACEB  BfTSnCUM  UrckiMr. 

Acermystiewn  Ejbobnxb,  Trans.  St.  LouIb  Acad.  Sci.,  vol.  8, 1898,  p.  381.  pi,  11, 
fig.  2. 

JVpe.— Cat.  No.  33,674,  U.S.N.M. 

This  species,  contained  in  the  Hambaph  collection,  is  doubtless  the 
fruit  of  Aeerflorissanti  Eirchner,  but  as  they  are  found  in  association 
and  not  in  actual  connection,  they  must  be  held  as  distinct.  The 
fruit  is  hardly  to  be  distinguished  from  a  number  of  decribed  species, 
such,  for  instance,  as  that  referred  to  Acer  indivisum  by  Lesquereux.^ 

FamUy  SAPINDACEAE. 

SAPINDUS  LANCIFOUUS  ] 


Sapindui lanirfoHiu Lesquxbbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret.  and 
Tert.  Fl.),  1883,  p.  182,  pi.  32,  figs.  3-6;  pi.  37,  fig.  9. 

Several  very  perfect  specimens  are  contained  in  the  Hambach 
collection. 

SAPINDUS  COLORADBNSIS  CodMrcll. 

Sapindui  eoloradentii  Gookxbbll,  Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  24,  1908, 

p.  101,  pi.  9,  ^.  31. 
Sapmdui  anguitifolius  Lssqubbbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert. 

Jl.),  1878,  pi.  49,  fig.  2;  vol.  8  (Cret.  and  Tert.  Fl.),  1883,  p.  xxrvii,  figs.  3-6. 

Several  good  specimens  in  the  Hambach  collection  that  must  be 
referred  here. 

Family  RHAMNACEAE. 

BHABfNUS  KIBCHNEEI  CoekcNil. 

Rhamntu  hMmai  Oookbbbll,  Bull.  Torr.  Bot.  Club,  vol.  33, 1906,  p.  311;  Uni- 
versity Colorado  Studies,  vol.  3,  No.  3, 1906,  p.  170. 

RhamnuM  ellipHeut  Kibchnbb,  Trans.  St.  Louis  Acad.  Sci.,  vol.  8, 1898,  p.  183, 
pi.  16,  ^.  3  [Not  Rhamnui  eUipHcui  SwarU,  1788]. 

Type.— Ce^t.  No.  33,688,  U.S.N.M. 

The  specimen  remains  unique,  at  least  so  far  as  the  present  collec- 
tions are  concerned. 

I  Bt^t.  V.  8.  QtA.  Borv.  T«rr.,  vol.  8  (Cr«C.  and  T«rt.  Fl.),  1883,  pi.  36,  tig.  9. 
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ZDETPHUS  OBTUSA  KIrchMr. 

Plate  16,  fig.  3. 

Zizyphui  ohtma  Eibchnbb,  Trana.  St.  Loula  Acad.  Sci.,  vol.  8 1898,  p.  182,  pi.  13, 
fig.  1. 

Type.— Cat.  No.  33,679,  U.S.N.M. 

As  the  original  figure  of  this  species  is  rather  poor,  not  being  qmte 
correct  as  regards  certain  details  of  the  nervation,  it  has  been  refig- 
ured.  It  is  certainly  strongly  suggestive  of  Lesquereux's  XaTiihoxy- 
Ion  spirecbefoliumj^  especially  his  figure  2. 

Family  VITACEAE. 

vms  HBSPERIA,  new  species. 

Plate  26,  ^,  4. 

Leaf  membranaceous  in  texture,  strongly  five-lobed,  the  lobes 
ovate,  accuminate,  separated  by  deep  rounded  sinuses;  base  of  leal 
deeply  cordate,  the  sinus  broad  and  rounded;  margins  of  lobes  entire 
in  the  sinuses,  coarsely  toothed  elsewhere,  the  teeth  rather  obtuse; 
petiole  strong,  3.5  cm.  long;  nervation  palmately  5-ribbed  from  the 
top  of  the  petiole,  the  ribs  straight,  each  ending  in  a  lai^e  lobe,  and 
each  provided  with  a  few  acute-angled  secondary  branches;  finer 
nervation  obscure. 

ryp«.— Cat.  No.  33,723,  U.S.N.M. 

This  splendid,  nearly  perfect  specimen  is  7  cm.  in  length,  about 
8  cm.  broad  between  the  tips  of  the  two  upper  lobes,  and  5.5  cm. 
between  the  tips  of  the  basal  lobes.  The  strong  petiole  was  at  least 
3.5  cm.  in  length,  for  at  this  point  it  passes  off  the  matrix,  but  doubt- 
less this  was  nearly  or  quite  the  end;  it  is  a  little  more  than  2  mm. 
thick  at  the  base  and  for  the  lower  third  of  its  length. 

This  leaf  is  by  all  odds  one  of  the  handsomest  and  best  character- 
ized of  the  many  beautifully  species  from  Florissant.  It  differs  from 
the  only  previously  known  Florissant  species,  Fifw  fiorissanteUa 
Cockerell,'  in  being  nearly  three  times  the  length,  and  in  having  five 
instead  of  only  three  lobes.  It  is  just  possible  that  Cockerell's  species 
may  be  a  very  small  leaf  of  the  present  form,  but  they  are  so  different 
in  size  and  general  appearance  that  it  is  undoubtedly  best  to  keep 
them  as  distinct  until  the  evidence  for  uniting  them  is  stronger  than 
at  present. 

So  far  as  can  be  made  out  from  the  indistinct  filgure,  the  leaf  de- 
scribed as  Ribea  protomeUienum  Cockerell,'  might  well  belong  to  Vitis. 

This  leaf  is  also  suggestive  of  certain  leaves  of  Moras  cannabinuSf 
etc.,  but  its  agreement  with  ViHs  is  held  to  overbalance  the  others. 

1  Kept.  U.  8.  Oeol.  Sorv.  T«rr.,  toI.  8  (Cret.  and  T«rt.  FI.),  1888,  p.  IM,  id.  40. 
•  BuU.  Amer.  Mus.  Nat.  Hist.,  vol.  M,  1908,  p.  102,  pi.  7,  fig.  18. 
si(lem,p.83,  pl.7,flg.  15. 
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Family  STERCULIACEAE. 

STEBCUUA  BNGLEBI  KlrckB«r. 

Sterculiaengleri  Kibohnbb,  Trans.  St.  Louis  Acad.  Sci.,  vol.  8, 1898,  p.  180,  pi.  14, 
fig.  3. 

Type.— Cat.  No.  33,684,  U.S.N.M. 

An  examination  of  the  type  of  this  species,  contained  in  the  Ham- 
bach  collection^  shows  it  to  be  very  clearly  related  to  S.  rigida  Les- 
quereux,^  also  from  Florissant,  and  it  seems  not  unlikely  that  a  series 
of  specimens,  if  such  should  ever  be  found,  would  show  ihem  to  be  the 
same. 

The  Lacoe  collection  contains  a  single  example  [original  Lacoe  No. 
44,  Cat.  No.  50,300,  U.S.N3f.]  that  is  undoubtedly  the  same  as 
8.  engleri  Eirchner,  although  it  bears  on  the  back  a  label  reading 
^'Stercvlia  rigida  Lesq.,  Cotype,"  and  had  passed  through  Lesque- 
reux's  hands.  Leaves  of  StercvMa  appear  to  be  very  rare  in  the 
Florissant  lake  beds,  in  fact  but  three  specimens  have  passed  imder 
my  notice,  one  being  the  type  of  S.  rigida,  another  the  type  of 
S,  engleri,  and  the  other  the  one  imder  discusion  which  is,  as  stated, 
identical  with  S.  engleri.  As  already  pointed  out,  a  series  might  show 
them  to  intergrade  as  regards  size,  which  is  about  the  only  difference, 
but  so  far  they  hold  good. 

Family  EBENACEAE. 

DIOSPTROS  BHACHTSEPALA  Al. 


Diospyros  hrackysepdla  Al.  Bbaun.  Lesquebeuz,  Rept.  U.  S.  Geol.  Surv.  Terr. , 
vol.  8  (Cret.  and  Tert.  Fl.),  1883,  p.  174,  pi.  34,  figs.  1, 2. 

Diospyroi  princetonia  Gockbbbll,  Bull.  Amer.  Mus.  Nat.  Hist.,  vol.  24,  1908, 
p.  106,  pi.  10,  fig.  36. 

The  Hambach  collection  includes  a  single  very  perfect  leaf  that  is 
absolutely  indistinguishable  from  Diospyroa  brachysepala  as  figured 
and  described  by  Lesquereux.  Whether  or  not  it  is  properly  referred 
to  the  European  species  is  another  matter,  but  certain  it  is  that  it 
can  not  be  separated  from  the  Florissant  leaf  so  identified.  I  am  also 
unable  to  separate  Diospyros  princetonia  Cockerell  from  these  leaves. 

Family  OLEACEAE. 

FBAHNUS  UBBETI  L««q«ereaz. 

Plate  24,  fig.  5. 

FraxinuM  libbeyi  Lbbqubbsuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 

Tert.  Fl.),  1883,  p.  171,  pi.  27,  figs.  5-7, 9. 
0$trya  hetulMes  Lesquereux,  Rept.  U.  8.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 

Tert.  Fl.),  1883,  p.  161. 

Type  of  'Vstrya  heiuloides"  Lesquerem.—CBt.  No.  50,266,  U.S.N.M. 
[original  No.  26  of  Lacoe's  cabinet]. 

1  Rept.  U.  8.  Oeol.  Sorv.  T«rr.,  vol.  8  (Cret.  and  T«rt.  Fl.),  1883,  p.  179,  pi.  84,  fig.  12. 
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No  specimens  referable  to  Froitirms  libbeyi  were  found  in  the  un- 
worked  collection,  but  in  the  Lacoe  material,  now  the  property  of 
the  United  States  National  Museum,  was  f  oimd  the  type  of  Ostrya 
hetalmdes  Lesquereux,  the  careful  examination  of  which  convinces 
me  should  be  referred  to  this  species.  As  Lesquereux  did  not  figure 
the  type  of  his  Ostrya  hetuloides,  this  occasion  is  taken  to  illustrate 
it  [pi.  24,  fig.  5].  It  may  be  seen  from  this  figure  that  it  is  practi- 
cally indistinguishable  from  the  smaller  leaflets  of  Fraxtmia  libbeyi, 
and  consequently  it  is  referred  to  that  species. 

FBAHNUS  UNQESI  L««q«OTeuc. 

Plate  22,  ^,  3;  plate  23,  figs.  1,  2. 

Fraxintu  ungeri  Lbsqubbbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret, 
and  Tert.  Fl.),  1883,  p.  171. 

Types.— Ceit.  Nos.  50,321, 60,322, 50,323 ;  U.S.N JJ!.  [Lacoe  No.  57.1 
This  species  was  described  but  not  figured  by  Lesquereux,  and  as 
the  three  specimens  upon  which  it  is  based  are  now  in  the  United 
States  National  Museum,  they  are  here  illustrated  for  the  first  time. 
Of  these  figures,  1  and  3  of  the  above-mentioned  plates  are  probably 
conspecific,  but  it  is  perhaps  doubtful  if  the  other  specimens  belongs 
with  them.  Figure  3  is  very  much  like  what  Lesquereux  *  has  figured 
as  Dioapyros  brachysepdla  Al.  Braun,  except  it  is  more  wedge  shaped 
at  base.  It  also  resembles  Andromeda  delicatdla  Lesquereux,  as 
figured  on  the  same  plate. 

Family  CONVOLVULCEAE. 

PORANA  TENUIS  L««q«ereaz. 

Plate  27,  figs.  4-«. 

Parana  tenuis  Lbsquebeux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 
Tert.  Fl.),  1883,  p.  173. 

Type.— €B.t.  No.  50,344,  U.S.N  JJ!.    [LAooe's  cabinet,  No.  71]  fig.  6. 
This  species  was  described  as  follows  by  its  author: 

Calyx  large,  thin;  sepals  distinct  to  the  base,  oblong,  obtuse;  veins  distinct,  dis- 
tantly obliquely  branched. 

The  type  of  this  species,  now  figured  for  the  first  time,  is  seen  to  be 
a  very  perfect  specimen  indeed,  the  5  oblong,  rather  obtuse  sepals 
being  practically  of  equal  size,  and  distinct  nearly  or  quite  to  the  base. 
The  individual  sepals  are  about  15  mm.  long  and  about  5  mm. 
wide,  each  being  provided  with  about  three  distinct  nerves,  which 
arise  at  the  base  and  are  sparingly  once-forked  at  or  above  the  middle. 
In  the  exact  center  where  the  sepals  come  together  there  is  a  circular 
scar  about  2  mm.  in  diameter  which  may  represent  the  point  of  at^ 
tachment  to  the  pedicel  or  the  attachment  of  the  capsule. 

1  Lesqaeroux,  Leo,  Cret.  and  Tert.  Flora,  jd.  34,  fig.  2. 
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This  form  was  referred  to  the  genus  Pomna  of  the  Convolvulaceae, 
by  Lesquereux  on  the  ground  of  its  undoubted  resemblance  to  cer^ 
tain  European  Miocene  forms,  such  as  Parana  micranOia  Ludwig, 
P.  oeningensia  (Al.  Braim)  Heer,  etc.,  in  some  of  which,  but  especially 
the  last-mentioned  species,  the  characteristic  fruit  has  been  obtained. 
Up  to  the  present  time,  so  far  as  known  to  the  writer,  no  American 
specimen  has  been  recorded  which  has  the  fruit  preserved,  which 
would  prove  absolutely  the  correctness  of  the  generic  reference.  It  is 
with  great  pleasure,  therefore,  that  I  am  able  to  state  that  two  splen- 
didly preserved  specimens  in  the  Hambach  collection  supply  this 
missing  character.  As  may  be  seen  from  the  figures  (pi.  27,  figs. 
4,  5),  the  sepals  are  identical  in  number,  shape,  size,  and  nervation 
with  Porana  tenvds,  and  in  addition  eadi  has  the  globular  capsule 
preserved  in  siiu.  The  capsule  is  about  7  mm.  in  long,  and  6  mm.  in 
short  diameter,  and  was  evidently  very  firm  and  of  considerable 
strength  since  the  depression  in  the  matrix  is  fully  1  mm.  deep.  In 
one  of  the  specimens  (pL  24,  fig.  5)  there  is  some  evidence  of  the 
presence  of  seeds,  but  this  may  be  only  an  accident  of  preservation. 

This  species  is,  of  course,  entirely  distinct  from  Porana  speirii 
Lesquereux,  and  P.  similis  Knowlton,  being  approached  only  by  P. 
cocJcereUi,  the  description  of  which  follows. 

POBANA  OOCKERBLLI.  b^  ipMiM, 

Plate  27,  fig.  3. 

Porana  ienuU  Lbsqubrxux.    Cockbrbll,  Bull.  Amer.  Mus.  Nat.  Hist.,  vol. 
24, 1908,  p.  107,  pi.  6,  ^.  10. 

Similar  to  P.  tenuis,  but  with  the  sepals  shorter,  obovate  instead  of 
oblong,  and  with  the  apicies  much  more  obtuse  and  rounded;  cap- 
sule oblong,  roimded  at  apex. 

Type.— Ceit.  No.  34,747,  U.S.NJM. 

The  sepals  are  about  13  mm.  long  and  about  6  mm.  wide  at  the 
broadest  point  which  ib  near  the  apex.  They  are  distinctly  obovate 
in  shape  and  nearly  or  perhaps  quite  free  at  base.  The  nervation  is 
very  distinct,  consisting  of  about  6  veins  which  arise  at  the  base, 
about  5  mm.  apart,  and  with  one  or  two  branches  above.  The  finer 
nervation,  if  present,  is  now  obsolete.  The  size  and  character  of  the 
capsule  is  well  shown  in  the  figure. 

This  species  is  so  very  closely  related  to  P.  tenuis  that  it  is  perhaps 
with  doubtful  propriety  that  it  is  held  as  distinct  from  it.  It  differs 
from  P.  tenuis  as  above  indicated  by  its  slightly  smaller  size,  and 
obovate,  very  obtuse  sepals. 

This  form  is  imdoubtedly  the  same  as  the  example  figured  by  Cock- 
erell  imder  the  name  of  Porana  tenuis,  and  by  a  curious  coincidence, 
which  may  be  with  or  without  significance,  each  of  these  specimens 
has  only  four  sepals  as  at  present  preserved.    The  natural  inference 
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would  bo  that  it  originally  had  five  sepals,  as  there  is  about  room 
enough  in  the  empty  space  for  another  sepal  the  siie  of  the  others. 
There  is  also  some  evidence  that  the  sepals  in  the  type-specimen  are 
of  two  siases,  that  is  in  the  figure  as  now  oriented  the  two  lower 
sepals  are  slightly  smaller  than  the  two  upper  ones.  The  specimen 
figured  by  Cockerell  also  shows  this  tendency,  though  they  are  dis- 
posed in  a  little  different  manner. 

I  take  pleasure  in  naming  this  species  in  honor  of  Prof.  Theodore 
D.  A.  Ck>ckerell,  of  the  University  of  Colorado,  who  has  done  so  much 
to  extend  our  knowledge  of  the  plants  and  insects  of  the  Florissant 
lake  beds. 

POSANA  HIMnJIt,  9mw  ■pedM, 

Plate  27,  figt.  1, 2.  '        , 

Calyx  of  large  size  (about  3.5  cm.  in  diameter),  coriaceous  in 
character,  strongly  4  or  6  lobed,  the  lobes  \mequal  size,  broadly  del- 
toid, very  obtusely  pointed  or  almost  roimded;  each  lobe  with  5  or  6 
rather  thin  veins  which  arise  at  the  central  point  and  converge  in  the 
tip  of  the  lobe;  cross  veinlets  at  right  angles  to  the  veins,  somewhat 
irregular,  often  broken,  producing  irregular  quadrangular  areas. 

Type.— Cfit.  No.  34,736,U.S.N.M.  ;Cotype,  Cat.  No.  34,737,  U.S.N.M., 
both  from  the  Hambach  collection. 

This  species  is  very  well  represented  by  the  two  examples  figured. 
It  is  obviously  very  closely  related  to  Parana  speirii  Lesquereux,^ 
also  from  Florissant,  from  which  it  differs  in  the  strong  and  well- 
marked  lobes  which  are  obtusely  pointed  instead  of  low  and  per- 
fectly roimded,  and  in  the  nervation.  The  veins  are  represented  as 
diverging  from  the  center,  often  forked  and  passing  straight  to  the 
margin,  while  in  P.  simUis  the  veins  are  fewer  in  number,  not  forked 
and  all  converge  in  the  tips  of  the  lobes.  The  cross  veinlets  are  very 
much  the  same  in  both  forms. 

The  type  of  Parana  apeirii  is  preserved  in  the  Princeton  Museum, 
and,  so  far  as  known  to  the  writer,  it  remains  unique.  It  is  very  dif- 
ferent from  P.  tenuis  Lesquereux,  the  only  other  previously  pub- 
lished species  from  Florissant.  In  shape  the  form  here  described  as 
P.  simUis  is  intermediate  between  the  two  previous  species  as  regards 
lobation,  being  more  markedly  lobed  than  P.  speiriiy  and  with  broader, 
less  deeply  cut  lobes  than  P.  ten/uis. 

Family  MENYANTHACEAE. 

MENTANTHBS  COLOBAOENSIS  CodMraO. 

Menyanthei  cohradentis  Cockbbbll,  Amer.  Jour.  Sd.,  vol.  26, 1908,  p.  543,  fig.  9. 

Under  this  name  Cockerell  has  described  a  so-called  crown  bearing 
five  leaves,  two  of  which  are  entire  and  the  others  trifoliolate.    I 

1  R«pt.  U.  8.  Om>1.  Sonr.  Tflfr.,  vol.  8  (Cnt.  tad  T«rt.  Fl.),  1888»  p.  173,  pi.  38,  fig.  15. 
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have  not  seen  this  specimen,  and  the  reproduction  of  the  figure  is  so 
poor  that  httle  of  the  nervation  can  be  made  out,  but  I  do  not  believe 
I  should  ever  have  thought  of  referring  it  to  Menyanthea.  The 
sheathing  bases  of  the  petioles,  so  marked  a  feature  in  the  living 
species,  are  certainly  not  clear  in  the  fossil,  and  this  coupled  with  the 
two  entire  (imifoliolate?)  leaves  make  it  seem  improbable  that  it  has 
been  correctly  placed  in  Menyanthes. 

In  this  connection  I  may  say  that  I  am  not  able  to  distinguish  the 
trifoliolate  leaves  of  Mervganthes  cohradenais  from  Oytisvs  modestus 
Lesquereux  ^  now  called  Ptdea  modesta. 

The  types  of  the  latter  species  are  in  the  National  Museum  (fig. 
9  =  1915;  fig.  10-1914;  fig.  11-1913),  and  all  are  correctly  drawn 
except  figure  9,  which  has  the  leaflets  entire,  instead  of  toothed,  as 
shown  in  the  drawing.  So  far  as  can  be  made  out  from  the  figure  of 
Menyanthes  cohradensis  the  leaves  are  not  essentially  different  from 
Lesquereux's  sp>ecies. 

Family  TILIACEAE. 

nUA  POPULIFOUA  LesfMTMZ. 

Tilia  populifolia  Lesquereux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Oet.  and 
Tert.  Fl.),  1883,  p.  179,  pi.  34,  figs.  8,  9. 

The  Hambach  collection  contains  one  very  good  leaf  of  this  species. 

CARPOUTHES  MACROPHTLLUS  Cockcral. 

Plate  27,  fig.  7. 
Carpolithes  macropkyllua  Cockbrbll,  Torreya,  vol.  11, 1911,  p.  235,  text  fig.  1. 

The  Hambach  collection  contains  a  single  specimen  that,  presum- 
ably, should  be  referred  to  Cockerell's  Carpolithea  nuicrophyUua, 
though  it  differs  considerably  in  size.  Thus,  Cockerell  describes  the 
sepals  as  being  about  16  mm.  long  and  4  mm.  broad  in  the  middle, 
while  in  the  present  specimen  the  sepals  are  only  10  or  12  mm.  long 
and  2.5  mm.  or  3  mm.  wide.  The  shape  of  the  sepals  is  the  same, 
and  so  far  as  can  be  made  out  the  nervation  is  identical.  There  is  no 
trace  of  the  follicles  in  the  present  example,  in  fact  it  appears  to  have 
the  basal  side  exposed,  as  there  is  some  evidence  of  a  scar  of  attach- 
ment. It  would  seem  that  if  the  side  exposed  was  the  same  as  in  the 
Cockerell  specimen,  some  trace  of  the  woody  follicles  would  be  likely 
to  remain. 

In  the  original  figure  of  Carpolithee  nuicrophyUus  the  follicles  appear 
to  be  four  in  number,  ''so  far  as  can  be  seen  like  those  of  Lyonothanr 
rms/'  Cockerell  writes,  but  according  to  Sargent's  Sylva  (vol.  4, 
p.  133)  the  fruit  of  Lynonothamnus  is  "composed  of  two  woody  ovate 
four-seeded  foUicles,  dehiscent  on  the  ventral  and  partially  dehiscent 
on  the  dorsal  suture,"  which  would  exclude  the  fossil  from  this  genus. 

1  liesqaereox,  Leo,  Rept.  U.  S.  Oeol.  Smr.  Terr.,  toI.  8  (Cret.  and  Twt.  Fl.),  1883,  p.  aoo^  pi.  80,  figs.  9-11. 
86809**— Proc.N.M.vol.61— 16 ^19 


Digitized  by  VjOOQIC 


290  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  51. 

There  appears  to  be  some  unoortainty  as  to  whether  Lyonothamnus 
belongs  to  the  Rosaceae  or  Saxifragaceae.  Engler  and  Prantl  place 
it  doubtfully  with  the  former,  while  Sargent,  Rydberg,  and  other 
American  authors  place  it  in  the  Saxifragaceae. 

LIST  OF  TYPES  OF  FOSSIL  PLANTS  FROM  FLORISSANT,  COLORADO,  IN 
THE  UNITED  STATES  NATIONAL  MUSEUM. 

Acacia  tepteTUrionalia  LssQirBBEnx,  Ann.  Rept.  U.  S.  Geol.  and  Geogr.  Bvav.  Terr., 
1873  [1874],  p.  418;  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.),  1878,  p.  299, 
pi.  69,  ^.  9  [486].> 

Aoerfioriuanti  Kischnbb,  Trans.  St.  Louis  Acad.  Sci.,  vol.  8, 1898,  p.  181,  pi.  11,  fig. 

1  [33,678]. 

Acer  kirchnaianum  Knowia^on,  Proc.  U.  S.  Nat.  Mua.,  vol.  51, 1916,  p.  282  [33,761]. 
Acer  my$ticum  Kischnbb,  Trans.  St.  Louis  Acad.  Sci.,  vol.  8, 1898,  p.  181,  pi.  11,  fig. 

2  [33,674]. 

AdiantUes  gracillimus  Lesquebbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret.  and 

Tert.  Fl.),  1883,  p.  137,  pi.  21,  fig.  8  [1,615]. 
Alnus  cordata  Lbsquebeuz,^  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883, p.  151  [50,357].   Kkowlton,  Ploc.  U.  S.Nat.Mus.,vol.51,1916,p.264,pL 

19,  fig.  1  ^Alnui  praecordata  Cockbbell. 
Alnus,  species,  Knowlton,  Proc.  U.  S.  Nat.  Mus.,  vol.  61, 1916,  p.  264,  pi.  16,  fig.  2 

[34,761]. 
Andromeda  rhomboxdalis  Lbsquereuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret. 

and  Tert.  Fl.),  1883,  p.  176  [50,343].    Knowlton,  Proc.  U.  S.  Nat.  Mus.,  vol.  51, 

1916,  p.  279  (as  CoHnusfratema). 
Amelanchicr  typica  Lesqubbeuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret.  and  Tert. 

Fl.),  1883,  p.  198,  pi.  40,  fig.  11  [1,908]. 
Antholithei  improbtis  Lesqubbeuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 

Tert.  Fl.),  1883,  p.  204,  pi.  40,  figs.  20  [1,566],  21. 
ArUtolochia  wUliardiana  Knowlton,  Proc.  U.  S.  Nat.  Mus.,  vol.  51, 1916,  p.  268,  pi. 

22,  figs.  1,  2  [34,756]. 
Banki%U$  lineatus  Lesquebbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883,  p.  165,  pi.  32,  fig.  21  [1,781]. 
BetvXa  deltoides  Knowlton,  Proc.  U.  S.  Nat.  Mus.,  vol.  51, 1916,  p.  264,  pi.  19,  fig.  3 

[34,754]. 
Betulafloriuanti  Lesqubbeuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883,  p.  150,  pi.  27,  fig.  11  [1,670]. 
Betula  tnmcata  Lesqubbeuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

FL),  1883,  p.  150,  pi.  28,  figs.  6  [1,671],  7  [1,742]. 
BunuUa  fiarusanti  Lesqubbeuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 

Tert.  Fl.),  1883,  p.  174,  pi.  34,  figs.  4  [1,797],  5  [1,798]. 
Caesalpiniat  linearis  Lesquebbuz,  Ann.  Rept.  U.  S.  Geol.  and  Geogr.  Surv.  Terr., 

1873,  [1874],  p.  417;  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.),  1878,  p.  300, 

pi.  69,  fig.  7  [526]. 
=x  Mimosites  linearis, 
Callicoma  microphyliaf  Ettingshausbn.    Lesqubbeuz,  Rept.  U.  S.   Geol.  Surv. 

Terr.,  vol.  7  (Tert.  FL),  1878,  p.  246,  pi.  43,  figs.  2,  3,  4. 
=Mffrioa  drym^a, 

iThe  Bnmbtf  of  the  typt-speoimens  In  the  catalogue  of  the  paleobotanical  ooUeotlon  is  given  in  sqaan 
braokflCs  after  each  flguie,  e.  g.,  pi.  SO,  fig.  9  (486]. 

*  A  noAber  df  species  described  but  not  flgnred  in  the  Cretaceous  and  Tertiary  Fkras  are  here  flgined 
for  the  Urst  time. 
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Cktrpinu9jraterna  Lbsqubrbuz,  Rept.  U.  8.  Geol.  Surv.  Terr.,  vol.  8  (Gret.and  Tert. 

PI.),  1883,  p.  152,  pi.  27,  figs.  12  [1,673],  13  [1,674],  14  [1,672]. 
Car^iUM  ligatus  Lbsqubbbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.),  1878, 

p.  307,  pi.  60,  %.  36  [515]. 
CarpUes  pealei  Lesqubbeuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  FL),  1878, 

p.  306,  pi.  60,  fig.  31  [509]. 
Castanea  intermedia  Lbsqubrbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.), 

1878,  p.  164,  pi.  21,  fig.  7  [194].    Locality  given  as  Middle  Park,  but  probable 

error  tor  Florissant. 
CeloBtnufixmnffoliue  Lbsquerbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret.  and 

Tert.  Fl.),  1883,  p.  184,  pi.  33,  figs.  2  [1,856],  3  [1,855],  4  [1,854]. 
Celaeirui  lacoei  Lbsqubbbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret.  and  Tert. 

Fl.),  1883,  p.  184  [50,309].    Knowwon,  Plroc.  U.  S.  Nat.  Mus.,  vol.  51, 1916,  p.  281, 

pi.  24,  fig.  6. 
Cereis  pxnoifolia  Lbsqubrbxtz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret.  and  Tert. 

Fl.),  1883,  p.  201,  pi.  31,  fig.  7  [1,918]. 
Charaf  glomerata  Lbsquerbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret.  and  Tert. 

Fl.),  1883,  p.  135,  pi.  31,  fig.  12  [1,611]. 
Crataegus,  species  Knowlton,  Proc.  U.  S.  Nat.  Mus.,  vol.  51,  1916,  p.  275,  pi.  21, 

fig.  4  [34,763]. 
Cyiitus  fioriuantinus  Lbsquerbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret.  and 

Tert.  Fl.),  1883,  p.  200,  pi.  39,  fig.  14  [1,916]. 
Cytitm  modeetui  Lbsquerbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret.  and  Tert. 

Fl.),  1883,  p.  200,  pi.  39,  figs.  9  [1,915],  10  [1,914],  11  [1,913]. 
maPtela  modeeta. 
Dalbergiaf  eoloraderme  Enowioon,  Proc.  U.S.  Nat.  Mus.,  vol.  51, 1916,  p.  278,  pi.  19, 

fig.  4  [50,330]. 
Dalbergiaf  mintUa  Enowioon,  Proc.  U.  S.  Nat.  Mus.,  vol.  51, 1916,  p.  277,  pi.  24, 

fig.  3  [34,742]. 
Diospyroe  cutpidata  Kirohnbr,  Trans.  St.  Louis  Acad.  Sd.,  vol.  8, 1898,  p.  185,  pi.  12, 

^.  I  [33,675]. 
»Poputu»  craaea, 
FicueflorisBontia  Enowlton,  Proc.  U.  S.  Nat.  Mus.,  vol.  51,  1916,  p.  267.    Based  on 

FieuM  haydenU Lbsquerbuz.    Kirchnbr,  Trans.  St.  Louis  Acad.  Sd.,  vol.  8,  1898, 

p.  179,  pi.  12,  fig.  3  [33,677]. 
Fhrinantia  phyealie  Knowlton,  Proc.  U.  S.  Nat.  Mus.,  vol.  51, 1916,  p.  270  [33,686]. 
Fraxinue  abbreviata  Lbsquerbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret.  and 

Tert.  Fl.),  1883,  p.  170,  pi.  28,  fig.  5  [1,796]. 
Fraxinua  heerii  Lbsquerbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret.  and  Tert. 

Fl.),  1883,  p.  169,  pi.  33,  figs.  5  [1,794],  6  [1,793]. 
Fraxinus  libheyi  Lbsquerbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret.  and  Tert. 

Fl.),  1883,  p.  171,  pi.  27,  fig.  7  [1,795]. 
Fraxinus  inespilifolia  Lbsquerbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret.  and 

Tert.  Fl.),  1883,  p.  169,  pi.  33,  figs.  7  [1,787],  8  [1,784],  9  [1,785],  11  [1,789],  12 

[1,790, 1,791  counterparts]. 
Fraxinus  ungeri  Lbsquerbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret.  and  Tert. 

Fl.),  1883,  p.  171  [50,321,  50,322,  50,323].    Knowmon,  Proc.  U.  S.  Nat.  Mus.,  vol 

61, 1916,  p.  286,  pi.  22,  fig.  3;  pi.  23,  figs.  1,  2. 
Hederamarginata  Lbsquerbuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Gret.  and  Tert. 

Fl.),  1883,  p.  177,  pi.  40,  fig.  8  [1,804]. 
Bypnum  brownii  Eirchner,  Trans.  St.  Louis  Acad.  Sd.,  vol.  8, 1898,  p.  178,  pi.  12, 

fig.  4  [33,678]. 
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Hypnum  haydenii  Lbsquereux,  Rept.  U.  S.  Geol.  Siirv.  Tew.,  vol.  7  (Tert.  FL),  1878, 

p.  44,  pi.  5,  ^,  14  [37]. 
B  JuniperuB?  haydenii  (Lbsqubreitx)  Knowlton. 
Ilex  grandtfolia  Lesqubreuz,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  T«rt. 

Fl.),  1883,  p.  187,  pi.  38,  fig.  1  [1,868]. 
lUz  hnightiaefoUa  Lbsquereux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883,  p.  188,  pi.  40,  figs.  4  [1,861],  6  [1,859]. 
Hex  ndcrapkyUa  Lbsquereux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883,  p.  186  [50,329].— Knowlton,  Proc.  U.  S.  Nat.  Mus.,  vol.  51, 1916,  p.  280, 

pi.  21,  ^.  6]. 
Ilex  p9eudo-^tenojjhylla  Lbsquereux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 

Tert.  FL),  1883,  p.  185  [50,326, 50,327].— Knowmon,  Proc.  U.  S.  Nat.  Mua.,  vol.  51, 

1916,  p.  280,  pi.  21,  ^.  7. 
Jkr  fH^i^  EntCHNER,  Trans.  St.  Louis  Acad.  Sci.,  vol.  8, 1898,  p.  182,  pi.  14,  fig.  2 

[33,683]. 
» Ilex  bnightiaefolia. 
Hex  quercifolia  Lbsquereux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883,  p.  186,  pi.  37,  fig.  2  [1,862],  3  [1,863],  4  [1,865],  5  [1,867]. 
^  Hexleonis. 
Hex  wbdevUicaUOa  Lbsquereux,  Rept.  U.  S.  Geol.  Surv.  Teir.,  vol.  7  (Tert.  Fl.), 

1878,  p.  271,  pi.  50,  figs.  5  [402],  6  [406]. 
lioeUs  brevifolius  Lbsquereux,  Rept.  XJ.  S.  GeoL  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883,  p.  136  [ 1 

Juglans  affinis  Kirghner,  Trans.  St.  Louis  Acad.  Sci.,  vol.  8, 1898,  p.  184,  pi.  13,  fig.  2 

[33,680]. 
Juglans floriasanti  Lbsquereux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

FL),  1883,  p.  190  [50,355]. 
Juglans  magnifica  Enowi/ton,  Fkoc.  XT.  S.  Nat.  Mns.,  vol.  51,  1916,  p.  252,  pi.  15 

[33,765]. 
Lemna  penidUata  Lbsquereux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883,  p.  143,  pi.  23,  fig.  8  [1,628]. 
B>  SpirodeUa  penicUlata, 
Lomatia  acutUoha  Lbsquereux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

FL),  1883,  p.  167,  pi.  43,  figs.  13  [1,747],  14  [1,745],  15  [1,742],  16  [1,748]. 
Lomatia  spinosa  Lbsquereux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

FL),  1883,  p.  166,  pi.  43,  ^.  1  [1,779]. 
»  Lomatites  spinosa, 
Lomatia  tenninalis  Lbsquereux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883,  p.  166,  pi.  43,  figs.  2  [1,772],  4  [1,770],  5  [1,771],  6  [1,773],  7  [1,769]. 
Lomatia  tripartita  Lbsquereux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883,  p.  166,  pi.  43,  figs.  8  [1,749],  9  [1,775],  10  [1,777]. 
Maereightia  crassa  Lbsquereux,  Rept.  U.  S.  Geol.  Surf.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883,  p.  175,  pi.  34,  fig.  17  [1,802]. 
»  Populus  crassa, 
MiMenbergiaflorissarUi  Knowlton,  Ptoc.  XJ.  S.  Nat.  Mus.,  vol.  51, 1916,  p.  250,  pi.  13, 

figs.  1-3,  [34,750,  34,751]. 
Myrioa  caUieomaefoUa  Lbsquereux,  Rept.  XJ.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 

Tert.  FL),  1883,  p.  146,  pi.  26,  figs.  6  [1,640],  8  [1,646],  9  [1,634],  10  [1,639],  11 

[1,639],  12  [1,639],  14  [1,636]. 
as  Myrioa  drymeja, 
Myrioa  eopeana  Lbsquereux,  Rept.  XJ.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  FL),  1878, 

p.  131,  pi.  17,  ^.  5,  [147]. 
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Myrica  diversifolia  Lebquerbux,  Kept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tort. 

Fl.),  1883,  p.  148,  pi.  25,  figs.  7  [1,849],  8  [1,647],  10  [1,661],  12  [1,650],  14  [1,648]. 
™  Crataegus. 
«>  SorbtLS  diverrifolxa, 
a  Sorhui  nupta, 
Myrica  faUax  Lbsqubebux,  Ropt.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert.  Fl.), 

1883,  p.  147,  pi.  32,  figs.  11  [1,665],  13  [1,662],  14  [1,664],  15  [1,661],  16  [1,663]. 
Myrica  insignis  Lebquerbux,  Rapt.  U.  8.  Geol.  Surv.  Tefr.,  vol.  7  (Tert.  Fl.),  1878, 

p.  135,  pi.  65,  figs.  7,  8  [538  both  on  same  stone]. 
=  CompUmia  insignis, 
Myrica  latUoba  acutUoba  Lbsqubrbux,  Kept.  U.  8.  Geol.  8iirv.  Terr.,  vol.  7  (Tert- 

Fl.),  1878,  p.  134,  pi.  17,  fig.  13  [153]. 
^Crataegus  acutiloha. 
Myrica  obscwra  Lbsqubrbux,  Rept.  U.  8.  Geol.  8urv.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883,  p.  145,  pi.  22,  figs.  9  [1,630],  10  [1,629]. 
Myrica  scoUii  Lbsqubrbux,  Rept.  U.  8.  Geol.  8urv.  Terr.,  vol.  8  (Cret.  and  Tert.  Fl.), 

1883,  p.  147,  pi.  32,  fig.  17  [1,660]. 
Ophioglossum  alUni  Lbsqubrbux,  Ann.  Rept.  U.  8.  Geol.  and  Geogr.  8urv.  Terr., 

1872  [1,873],  p.  371  \lfil7]^Salvinia  aUeni  (Lbsqubrbux)  Lbsqubrbux,  ReptlJ. 

8.  Geol.  8iirv.  Terr.,  vol.  7  (Tert.  Fl.),  1878,  p.  65,  pi.  5,  fig.  11  [1,617]. 
ai  Tmesipteris  alleni, 
Osirya  betuloides  Lbsqubrbux,  Rept.  U.  8.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883,  p.  151  [50,266].— Knowiton,  Proc.  U.  8.  Nat.  Mus.,  vol.  61, 1916,  p.  285, 

pi.  24,  fig.  6. 
^Fraxinus  Itbbeyi. 
PalaeopoUxmogeUmflorissanti  Enowiax>n,  Proc.  U.  8.  Nat.  Mus.,  vol.  51, 1916,  p.  261, 

pi.  16,  fig.  1;  pi.  17,  fig.  3  [34,748;  34,749]. 
Paliurus  florissanti  Lbsqubrbux,  Rept.  U.  8.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.), 

1878,  p.  274,  pi.  50,  fig.  18  [415]. 
Pimelia  delicatula  Lbsqubrbux,  Rept.  U.  8.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883,  p.  168,  pi.  33,  figs.  15  [1,782],  16  [1,783]. 
Pinus  florissanti  Lbsqubrbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883,  p.  138,  pi.  21,  fig.  13  [1,618]. 
Plagiopodopsis  scudderi  BRrrroN  and  Holuok,  Bull.  Torr.  Bot.  Club,  vol.  42,  1915, 

p.  10,  figs.  1,  2  [34,759]. 
Planera  longtfolia  Lbsqubrbux,  Rept.  U.  8.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.), 

1878,  p.  189,  pi.  27,  figs.  4  [234],  5  [235]. 
^Fagopsis  longtfolia. 
Planera  lojigtfolia  myricaefolia  Lbsqubrbux,  Rept.  U.  8.  Geol.  Surv.  Terr.,  vol.  8 

(Cret.  and  Tert.  FL),  1883,  p.  161,  pi.  29,  figs.  15  [1,725],  16  [1,726],  17  [1,727],  18 

[1,728],  19  [1,729],  20  [1,730],  21  [1,731],  22  [1,732],  23  [1,733],  24  [1,734],  25  [1,736], 

26  [17,36],*27  [1,737]. 
^Planera  myricaefolia, 
Polytrickumf  florissanti  Enowiaon,  Proc.  U.  8.  Nat.  Mus.,  vol.  61, 1916,  p.  246,  pi.  12, 

fig.  4  [34,760]. 
Podooarpus  eocenicaf  Unobr,  Lesquereux,  Rept.  U.  8.  Geol.  and  Geogr.  Surv.  Terr., 

vol.  8  (Cret.  and  Tert.  FL),  1883,  p.  140  [50,339]. 
as  Planera  myricaefolia, 
Populus  lesquereuxii  Cockerell,  Bull.  Torr.  Bot.  Club,  vol.  33, 1906,  p.  307,  substi- 
tuted for  Populus  heerii  Saporta— Lbsqubrbux,  Rept.  U.  8.  Geol.  Surv.  Terr., 

vol.  8  (Cret.  and  Tert.  FL),  1883,  p.  157,  pi.  30,  figs.  1  [1,712],  2  [1,695],  3  [1,691],  7 

[1,692],  8  [1,697];  pi.  31,  ^g.  11  [1,690]. 
Populus  micro-tremulddes  Knowlton,  Proc.  U.  8.  Nat.  Mus.,  vol.  51,  1916,  p.  261, 

pi.  19,  fig.  2  [34,738,  34,739,  counterparts]. 
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Poptdua  pyrifolia  Kibchnbr,  Tranfl.  St.  LouIb  Acad.  Sd.,  vol.  8, 1898,  p.  185,  pi.  15, 

fig.  4  [33,687]. 
Parana  eodterelli  Enowlton,  Proc.  XJ.  S.  Nat.  Miis.,  vol.  51, 1916,  p.  287,  pi.  27,fig.  3. 
Parana  nmUiB  Enowiax>n,  Proc.  U.  S.  Nat.  Mub.,  vol.  51, 1915,  p.  288,  pi.  27,  figs. 

1,  2  [34,736],— [3,4737]. 
Parana  tenuU  Lbsqubkbux,  Bept.  U.  8.  Geol.  Surv.  Teir.,  vol.  8  (Cret.  and  Tert 

n.),  1883,  p.  173  [50,344].— Knowitom,  Proc.  U.  8.  Nat.  Mus.,  vol.  51, 1916,  p.  286, 

pi.  27,  figs.  4-6. 
Patamogeton  geniculatiu  Al.  Braun.    Lbsqubbeux,  Bept.  U.  S.  Geol.  8urv.  Ten., 

vol.  8,  (Cret.  and  Tert.  Fl.),  1883,  p.  142  [       ]. 
PatamogeUmf  verticillatui  Lbsquebbuz,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Giet 

and  Tert.  FL),  1883,  p.  142,  pi.  23,  fig.  5  [1,626]. 
PUracarya  americana  Lbsqubbeux,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.), 

1878,  p.  290,  pi.  58,  fig.  3  [476]. 
Quercus  scudderi  Knowlton,  Proc.  U.  S.  Nat.  Mua.,  vol.  51, 1916,  p.  265,  pi.  21,  6g.  3 

[34,758]. 
Rhamnu8  eUxpticus  Kirchnbr,  Trans.  St.  Louis  Acad.  Sci.,  vol.  8, 1898,  p.  183,  pi.  15, 

%.  8  [33,688]. 
'alUiamntu  hirehneri. 
Rku8  acuminata  Lesqubrbux,  Bept.  U.  S.  Geol.  Surv.  Teir.,  vol.  8  (Cret.  and  Tert. 

FL),  1883,  p.  194,  pi.  42,  figs.  14  [1874],  15  [1871],  16  [1872]. 
RJms  casiioidei  Lbsqubbeux,  Bept.  U.  8.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

Fl.),  1883,  p.  193,  pi.  41,  fig.  11  [1887]. 
Rku$  Jnlliae  Lbsqubbeux,  Bept.  U.  S.  Geol.  Surv.  Teir.,  vol.  8  (Cret.  and  Tert.  Fl.), 

1883,  p.  194,  pi.  41,  figs.  13  [1,892],  14  [1,890],  15  [1,891]. 
RJms  raaaefolia  (Lbsqubbeux)  Lbsqubbeux,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7 

(Tert.  FL),  1878,  p.  293,  pi.  42,  figs.  7  [358],  8  [359],  9  [360]. 
Rhuiratundtfolia  Kirohner,  Trans.  St.  Lotus  Acad.  Sci.,  vol.  8, 1898,  p.  184,  pi.  12, 

fig.  2  [33,676]. 
'^  Hydrangea  f  florissantia. 
Rhus  suhrhomboidalU  Lbsqubbeux,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 

Tert.  FL),  1883,  p.  195,  pi.  41,  figs.  16  [1,882],  17  [1,883]. 
Rhus  trtfolioides  Lbsqubbeux,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert. 

FL),  1883,  p.  196  [50,325].— Knowm^n,  Proc.  U.  S.  Nat.  Mus.,  vol.  51, 1916,  p.  279. 
Rhus  vexans  Lesquerbux,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert.  Fl.), 

1883,  p.  195,  pi.  41,  fig.  20  [1,889]. 
^Schmaltzia  vexans, 
Rosa  kiUiae  Lbsqubbeux,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert  Fl.), 

1883,  p.  199,  pL  40,  fig.  17  [1,912]. 
Rosaf  inqwrenda  Knowi/ton,  Proc.  U.  S.  Nat.  Mus.,  vol.  51, 1916,  p.  273,  pi.  17,  ^.  1 

[34,741]. 
Rosa  scudderi  Knowlton,  Proc.  U.  S.  Nat.  Mus.,  vol.  51,  1913,  p.  272,^1.  22,  fig.  4 

[34,765]. 
Salix  amiygdalaefolia  Lbsqubbeux,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 

Tert.  Fl.),  1883,  p.  156,  pi.  31,  ^g.  2  [1,682]. 
Salix,  species  Knowi/ton,  Proc.  U.  S.  Nat.  Mus.,  vol.  51, 1916,  p.  260,  pi.  13,  figs.  4, 5 

[33,744,  33,745]. 
Salvirm  aUeni  (Lbsqubbeux)  Lbsqubbeux,  see  Tmesipteris  alleni, 
Scdvinia  cyclophylla  Lbsqubbeux,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  FL), 

1878,  p.  64,  pi.  8,  ^.  10  [90]. 
^PhyUites  cydophyUus  (Lbsqubbeux)  Hollick. 
Sapindus  augustifolius  Lbsqubbeux,  Bept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert,  Fl.), 

1878,  p.  265,  pi.  49,  figs.  3  [390],  4  [391],  6  [390];  vol.  8  (Cret,  and  Tert  Fl.),  1883, 

p.  181,  pi.  37,  figs.  3  [1,841],  6  [1,839];  pi.  39,  fig.  12  [1,840]. 
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Sapindus  lanctfolius  Lbsquerbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 

Tert.  Fl.),  1883,  p.  182,  pi.  32,  fig.  3  [1,861  J,  6  [1,862]. 
Sapindus  steUariaeformis  Lesqubrbux,  Rept.  U.  8.  Geol.  Surv.  Terr.,  vol.  7  (Tert. 

n.),  1878,  p.  264,  pi.  49,  fig.  1  [389]. 
Sequoia  affinii  Lbsqubbbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.),  1878, 

p.  76,  pi.  7,  figa.  1  [87],  2  [88]. 
SphenapUria  guyotHi  Lesqubrbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 

Tert.  FL),  1883,  p.  137,  pi.  21,  figa.  6  [1,613],  7  [1,614]. 
^Phegopteris  guyottii  (Lesqubrbux)  Gockerell. 
Staphylia  acuminata  Lbsqubbbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.), 

1878,  p.  267,  pi.  48,  figa.  4  [387],  6  [388]. 
Sierculia  engleri  Kirchnbr,  Trans.  St.  Louis  Acad.  Sci.,  vol.  8,  1896,  p.  180,  pi.  14, 

fig.  3  [33,684]. 
Typha  Uaqutreuxii  Cockbrell,  Bull.  Torr.  Bot.  Club,  voL  33, 1906,  p.  307.    Substi- 
tuted for  Typha  laUi$9ima  Al.  Braun.— Lesqubrbux,  Rept.  U.  8.  Geol.  Surv.  Terr., 

vol.  8  (Cret.  and  Tert.  Fl.),  1883,  p.  141,  pi.  23,  fig.  4  [1,669].    (Type  from  UinU 

County,  Wyoming,  now  Randolph  County,  Utah;  since  found  abundantly  at  Flor- 
issant.) 
UhnuB  kiUiM  Lesqubrbux,  Rept.  U.  S.  €reol.  Surv.  Terr.,  vol.  8  (Cret.  and  Tert.  Fl.), 

1883,  p.  160,  pi.  28,  fig.  1  [1,740]. 
Ulmua  tenuinervis  Lesqubrbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  7  (Tert.  Fl.), 

1878,  p.  188,  pi.  26,  figg.  1  [231],  2  [232],  3  [233]. 
Vitii  heiperia  Knowi/ton,  Proc.  U.  S.  Nat.  Mus.,  vol.  61,  1916,  p.  284,  pi.  26,  fig.  4 

[33,723]. 
Weinmannia  inUgrifolia  Lesqubrbux,  Rept.  U.  S.  €reol.  Surv.  Terr.,  vol.  8  (Cret. 

and  Tert.  Fl.),  1883,  p.  178,  pi.  42,  figs.  8  [1,808],  9  [1,810],  10  [1,806],  U  [1,807],  12 

[1,809],  13  [1,805]. 
mmWeimnannia  haydenii. 
Weinmannia  obtuttfolia  Lbsqubbbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret.  and 

Tert.  Fl.),  1883,  p.  178,  pi.  41,  figs.  4  [1,814],  6  [1,817],  6  [1,816],  7  [1,813],  9  [1,818], 

10  [1,819]. 
WidcHngUmia  linguaefolia  Lesqubrbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret. 

and  Tert.  Fl.),  1883,  p.  139,  pi.  21,  fig.  14  [68, 1,621]. 
^Sabina  linguaefolia  (Lesqubrbux)  Cockerell. 
ZanthoxyUm  spireaefolium  Lesqubrbux,  Rept.  U.  S.  Geol.  Surv.  Terr.,  vol.  8  (Cret. 

and  Tert.  Fl.),  1883,  p.  196,  pi.  40,  figs.  1  [1,904],  2  [1,906],  3  [1,907]. 
^Fagara  spereaefolia. 
Zixyphu$  obtuea  Eirchner,  Trans.  St.  Louis  Acad.  Sci.,  vol.  8, 1898,  p.  182,  pi.  13,  fig. 

1  [33,679]. 

EXPLANATION  OF  PLATES. 

NoTB.— The  figures  on  plates  12  and  13  and  16  to  27  were  made  natural  size,  but 
by  an  unfortunate  error  they  have  been  reduced  about  one-tenth.  Plates  14  and 
15  are  reduced  about  one-half. 

Plate  12. 

Fio.  1.  Phegopterie  guyottii  (Lesquereux)  Cockerell. 

2.  Plagiopodopsis  ecuddtri  Britton  and  Hollick,  X3. 

3.  Pinus  wheeleri  CocketeW. 

4.  Polytrichum?  JlorissanHf  new  species  X3. 

PX.ATB13. 

FiQ.  1  Muhlenbergiaflori8$anH,  new  species. 

2,  3.  Muhlenbergia  flofisBantiy  new  species  X8. 
4,  6.  Salix,  species. 
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Plate  14. 
Sdbina  linguaefoUa  (Lesquereux)  Cockerell. 

Platb  15. 

Juglann  magnificaj  new  species. 

Plate  16. 

FiQ.  1.  Palaeopotamogeton  florisdarUif  new  genus  and  species. 

2.  ilZnuf,  species. 

3.  Zizyphus  ohtusa  Kirchner. 

4.  PopuZia,  species. 

Plate  17. 

Fio.  1.  Ro9a  inquirenday  new  species. 

2.  JuglansflariisantiljeequeTeux. 

3.  PalaeopotamogeUmfloriisantiy  new  genus  and  species. 

4.  Juglaru  sepuUus  CockerelL 

Plate  18. 
PopuXus  craua  (Lesquereux)  Cockerell. 

Plate  19. 

Fig.  1.  Alnu$  praecordata  Cockerell. 

2.  PopiUus  micro-tremtUoideSj  new  species. 

3.  Belula  deltoideSf  new  species. 

4.  DaXbergia  color adensia,  new  species. 

Plate  20. 

FiQS.  1,  2.  Myrica  drymeja  (Lesquereux)  Knowlton.    [Eefigured  from  Myrica  acu- 
minata JJng&r.    Lesquereux,  Tertiary  flora,  1878,  p.  130,  pi.  17,  figs.  2,  3. 
3, 4.  Myrica  scottii  Lesquereux.    [Refigured,   Myrica  acuminata  Unger. .  Les- 
quereux, Tertiary  flora,  1878,  p.  130,  pi.  17,  figs.  1,  4]. 

5.  Fagoptit  Umgtfolia  (Lesquereux)  Hollick. 

Plate  21. 

Fio.  1.  Myrica  coloradengiSy  new  species. 

2.  Planera  myricaefolia  (Lesquereux)  Cockerell. 

3.  Qu^cui  9cudderiy  new  species. 

4.  Crataegiu,  species. 

5.  Cyti9tisfloris9arUiantu  heequerenT. 

6.  IlexmicropkyllaJjeaqvLeTenx, 

7.  (kloitriniUs  ekgans  LeBquerexuL., 

Plate  22. 

Fios.  1, 2.  Aristolockia  wUliardianay  new  species. 

3.  .FVtmntM  tin^ert  Lesquereux. 

4.  i^oM  fctuftfen,  new  species. 

Plate  23. 

Fias.  1, 2.  Fnaintu  ungeri  Lesquereux. 

3.  Oytisuafloriasantianus  LeBquerenJi. 

4.  Ftcia,  species. 
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Platb  24. 

Fio.  1.  Cotmusfrattrna  Lesquereux. 

2.  iSodinia  6rittont  Cockerell. 

3.  Dalhergia  rninuta^  new  speciee. 

4.  Cassia  Jischeri'HeeT, 

6.  Fraxinus libbeyileBquerevoL, 
6.  CelastruslacoeiJjesqueTexni. 

Plate  25. 

Fios.  1,  2.  Cercis  parvifolia  Lesquereux. 

3, 4.  Ilex  psetulo-stenophylla  Lesquereux. 
5.  LoTruUiairUerruptaLeoqneTeu'x., 

Plate  26. 

FiQS.  1, 2.  Lomatia  hakeaefolia  Lesquereux. 

3.  Ilex  knighHaefolia  Lesquereux. 

4.  VUis  hesperiaj  new  species. 

Plate  27. 

FiQS.  1, 2.  Porana  simUiSf  new  species. 
3.  Porana  cockerellif  new  species. 
4-6.  Porana  tenuis  Lesquereux.    (Fig.  6  is  the  type). 
7.  Ccurpolithe^  macrophylliis  CockerelL 
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NEW  GENERA  AND  SPECIES  OF  MUSOOH)  FLIES. 


By  Charles  H.  T.  Townsend, 

Cuttodian  of  Mtucoid  DipUra,  United  States  National  Museum. 


During  the  past  year  or  two  many  new  forms  of  mxiscoid  flies  have 
been  described  by  the  writer,  and  the  manuscripts  placed  with  various 
serial  publications.  A  large  part  of  the  descriptions  has  already  been 
published,  but  a  considerable  portion  of  them  has  not  yet  appeared. 
The  present  paper  contains  descriptions  of  the  most  noteworthy 
remaining  new  muscoid  genera  thus  far  studied  in  the  United  States 
National  Museum  collection.  The  forms  here  treated  are  from  North 
and  South  America,  Eurasia,  and  Malaysia,  with  one  from  Australia. 

Family  MUSCIDAE. 

TRONGIA,  new  [ 


Genotype. — Trongia  viridis,  new  species. 

Seems  to  approach  Catapicephalay  differing  in  f  acialia  thit^kly  citiate 
with  ordinary  bristles  to  a  little  above  middle,  and  head  but  slightly 
broader  than  the  thorax.  Strong  approximated  prodinate  ocellar 
bristles.  One  strong  reclinate  inner  orbital  bristle  in  male;  inner 
verticals  cruciate,  outer  almost  as  long  as  inner.  Vertex  about  one- 
sixth  head-width.  Oral  margin  very  prominent;  the  strong  vibrissae 
practically  on  same,  and  not  narrowing  the  facial  plate.  Third 
antennal  joint  six  or  seven  times  second,  narrow,  of  even  width, 
rounded  apically.  Arista  plumose  almost  to  tip.  daws  slender, 
extremely  long,  almost  twice  last  tarsal  joint.  Two  strong  median 
marginal  macrochaetae  on  second  s^ment;  marginal  row  of  strong 
ones  on  third  and  foiu'th  segments.  Hypopygium  not  prominent. 
Cubitus  subangular,  last  section  of  fourth  vein  evenly  bent  in,  apical 
cell  open  well  before  wingtip.  Proboscis  short  and  fleshy.  Tegulae 
bare. 

TBONGU  VIBiDIS,  m 


Length  of  body,  13.5  mm.;  of  wing,  11.75  nun.  One  male,  Trong. 
Lower  Siam,  February,  1899  (W.  L.  Abbott). 

All  metallic  green;  face  and  front  lightly  golden  or  brassy,  cheeks 
silvery;  antennae,  palpi  and  pulvilli  pale  fulvous,  the  third  antennal 
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joint  fuscous  on  apical  portion;  venter,  thorax,  pleurae  and  outside 
of  femora  silvery,  the  silvery  of  venter  showing  narrowly  above  on 
sides  of  anal  segment;  thoracic  vittae  not  defined.  Tibiae  and  tarsi 
black;  hind  femora  also  black,  middle  femora  only  slightly  greenish. 
Wings  broadly  smoky  on  veins.  Tegulae  white. 
Holotype.—No.  20026,  U.S.N.M. 

HTPOPTGIOPSIS,  new  genus. 

Genotype. — Hypopygiopsis  aplendens,  new  species. 

Allied  to  Cynomya  and  Blepharicnema,  differing  as  foUows:  Male. 
Arista  plumose  nearly  to  tip.  Cheeks  broad  and  yellow.  Front  of 
male  narrow,  with  one  reclinate  fronto-orbital.  Ocellars  present. 
Outer  verticals  absent.  Flexor  surface  of  femora  and  tibiae  densely 
long  hairy;  hind  femora  enlarged  and  bowed.  Body  elongate. 
Hypopygium  densely  hairy,  elongate  but  retracted,  apparently  very 
large,  hinged  from  a  small  seventh  s^ment,  which  is  also  piloee. 
Wings  deeply  infuscated,  lighter  area  near  base.  Claws  not  extra 
long.    Third  vein  bristled  over  halfway  to  small  cross  vein. 

HTPOPTGIOPSIS  SPLBNDBN8,  mw  ■pedifc 

Length  of  body,  14  to  17.5  mm.;  of  wing,  13  to  15  mm.  Three 
males,  Trong,  Lower  Siam  (Dr.  W.  L.  Abbott). 

Face,  cheeks,  and  parafrontals  satiny  yellow,  light  golden  poUinose; 
vertex  and  ocellar  area  metallic  green  to  greenish-black.  Palpi  and 
third  antennal  joint  deep  dear  fidvous-yellow.  Frontalia,  first 
two  antennal  joints,  and  arista  brownish-yellow,  the  former  shading 
to  brown  posteriorly.  Occiput  cinereous,  with  gray  pubescence; 
cheek  beard  deep  yellow.  Thorax,  scutdlum,  and  abdomen  varying 
from  metallic  purplish  or  bluish-green  to  bright  green,  the  thorax 
very  thinly  dusted  with  silvery,  the  abdomen  showing  no  pollen;  first 
abdominal  segment  black.  Front  and  middle  femora  more  or  less 
metallic  greenish,  rest  of  legs  brown  to  blackish.  Wings  subuni- 
formly  yellowish-smoky,  with  subbasal  area  of  pale  yellowish.  Teg- 
ulae pale  watery-smoky. 

Holotype.—'No.  20027,  U.S.N.M. 

Family  CALIRRHOIDAE. 
THERESIOPSIS,  new  i 


Genotype. — Theresiopsia  jicorum,  new  species. 

Belongs  in  Sardiocera  group.  Differs  from  Eutheresia  as  follows: 
Female.  Face  rather  longer,  the  peristomal  profile  only  slightly 
curved  upward  in  front.  Facial  carina  only  slightly  developed. 
Third  antennal  joint  about  three  times  the  second.  Front  narrower, 
the  parafrontals  posteriorly  only  a  little  over  one-half  width  of  fron- 
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talia.  Fronto-orbitals  set  farther  back  and  dose  to  frontalia.  Outer 
verticals  well  developed.  Parafacials  slightly  broader  below  than 
above.  Palpi  slender  and  only  faintly  thickened  at  tip.  No  median 
marginal  pair  of  macrochaetae  on  second  abdominal  segment. 

THEBBSIOPSIS  FIGOBUM,  mw  spedea. 

Length  of  body,  8  nun. ;  of  wing,  7  nmi.  One  female,  Pekalongan, 
Java,  given  with  query  as  reared  from  Ficus-horer,  March,  1912  (K, 
W.  Danmierman,  No.  304). 

Pale  testaceous  to  brownish,  with  satiny-silver  pollen.  Antennae 
and  palpi  fulvorufous.  Frontalia  brown.  Head  more  or  less  polli- 
nose  over  a  f ulvotestaceous  groimd  color.  Thorax  pollinose,  leaving 
three  narrow  vittae  in  middle  before  suture,  and  a  heavy  double- 
blotch  vitta  on  each  side;  viewed  from  in  front  the  posterior  blotches 
are  confluent  along  suture.  Scutellum  silvery  on  apical  half,  rich 
dark  sepia  on  base.  Abdomen  rich  dark  sepia  except  oblique  anterior 
comers  of  second  segment,  and  irregular  basal  half  of  third  and  fourth 
s^ments,  which  are  rufotestaceous  and  silvered.  Legs  brown  to 
blackish.  Wiogs  subhyaline,  but  brown  along  first  vein  and  basal 
half  of  third  and  fourth  veins.    Tegulae  white. 

Hdotype—No.  20028,  U.S.N.M. 

MESEMBRIOPHYTO,  new  gemis. 

Oenotype. — Mesembriophyto  mageUaiia,  new  species. 

Differs  from  Arctojihyto  as  follows:  Female.  Head  more  elongate, 
the  front  more  produced.  Antennal  and  vibrissal  axes  equal.  Ver- 
tex not  over  one-third  head  width.  Frontalia  not  broader  than  one 
parafrontal.  Antennae  not  separated,  third  joint  scarcely  longer  than 
second,  arista  bare.  Facial  carina  scarcely  developed,  epistoma  nar- 
rower. Apical  scutellar  pair  of  bristles  as  long  as  the  posterior  of  the 
two  laterals,  decussate  at  tips.  No  median  mai^inal  bristles  on  first 
abdominal  segment,  a  weak  median  marginal  pair  on  second;  discal 
and  marginal  on  last  two  segments,  the  discal  of  third  in  straggling 
row,  but  the  maiginal  regular  and  rather  strong.  Apical  cell  closed 
in  border  a  httle  before  tip  of  wing;  hind  cross  vein  not  so  close  to 
cubitus. 

MBSEMBBIOPHTTO  MAGELLANA,  nc 


Length  of  body,  7  mm.;  of  wing,  7.25  mm.  One  female,  Sandy 
Point,  Straits  of  Magellan  (Ace.  21699  U.  S.  Fish  Comm.). 

Dark  brownish,  lightly  cinereous  pollinose.  Frontalia,  first  two 
antennal  joints,  clypeus,  facialia,  and  cheek-grooves  brownish- 
rufous;  palpi  fulvous,  third  antennal  joint  and  arista  black,  epis- 
toma brownish.  Parafrontals  cinerous,  parafacials  and  oceJlar 
triangle  dull  golden  pollinose;  occiput  and  cheeks  with  grayish  bloom. 
Pollen  of  mesoscutum  and  scutellum  with  a  dull  gold  tinge;  four 


Digitized  by  VjOOQIC 


802  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  tou  B1. 

vittae,  the  inner  pair  nearly  as  heavy  as  the  outer.  Abdomen  with 
silvery-gray  pollen,  most  distinct  on  the  broad  bases  of  the  two  inter- 
mediate segments,  the  hind  borders  of  first  three  segments  with 
brownish-golden  tinge.  Legs  brownish,  the  tibiae  and  tips  of  femora 
rufofulvons,  the  tarsi  dark  brown.  Wings  clear.  Teniae  nearly 
white. 

Hototypc—^o.  20029,  U.S.N.M. 

This  is  the  specimen  mentioned  by  Doctor  WUliston  ^  in  his  report 
on  Diptera  collected  by  the  United  States  Bureau  of  Fisheries  steamer 
Albatross  in  1887-88,  as  a  Tachinid  which  he  could  not  locate  in  any 
genus  known  to  him. 

OREOPHYTO,  new  geimfl. 

Oenoiype. — Oreophyto  ochreicomis,  new  species. 

Differs  from  Ardophj/to  as  follows:  Male.  Vertex  about  as  wide 
as  length  of  third  antennal  joint.  Two  or  three  pairs  of  ocellars, 
the  front  pair  strongest.  All  macrochaetae  strong.  Head  much 
longer,  parafacials  broader;  epistoma  broader,  more  widely  separat- 
ing the  vibrissal  angles;  vibrissae  more  removed  from  oral  mai^gin. 
Palpi  stouter,  not  markedly  thickened  apically.  Third  antennal 
joint  quite  twice  as  long  as  second.  Three  stemopleurals;  three 
postsuturals,  sometimes  a  fourth  one  developed.  Two  strong  lateral 
scutellars  with  some  weaker  ones  between  them,  a  strong  decussate 
apical  pair,  two  discal  pairs.  Last  three  abdominal  segments  with 
strong  discab.  L^s  stouter,  and  whole  body  stouter.  No  long 
hairs  on  abdomen.  Wings  more  pointed  at  tip,  the  apical  cell  ending 
much  farther  before  same.  Cubitus  forming  a  right  angle,  usually 
with  stump,  farther  removed  from  hind  margin  of  wing. 

ORBOPHTTO  OCHREIOOBNIS*  new  spedea. 

Length  of  body,  12  to  14  mm.;  of  wing,  9,5  to  10  mm.  Four 
males;  one  Corvallis,  Oregon,  June  12;  one  Moimt  Angel,  Oregon 
(F.  Epper);  two  Oregon. 

Black,  thickly  to  thinly  silvery.  Frontalia  black.  Third  antennal 
joint  clear  light  orange  or  ochreous,  the  arista  black.  Palpi  rufous, 
more  or  less  blackish  basally.  Parafrontals  and  parafacials  thickly 
sUvery  white.  Thoracic  dorsum  and  scutellum  rather  thinly  pol- 
linose,  outer  vittae  very  heavy,  inner  ones  moderately  heavy  and 
more  or  less  confluent  with  a  median  one.  Abdomen  rather  thickly 
silvery  all  over,  as  seen  with  varying  light  incidence,  the  segments 
appearing  more  or  less  broadly  black  from  above.  Legs  black. 
Wings  grayish.    Tegulae  white. 

Holotype.—No.  20030,  U.S.N.M.  (Corvallis). 

1  Proo.  U.  S.  Nat.  Hus.,  voL  13, 1889,  p.  203. 
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Genus  MYOCEROPS  Townsend. 

Mffocerops  Townbbnp,  Ent.  News,  vol.  27, 1916,  p.  178. 

Genotype. — Musca  carinifrons  Fallen,  1816,  Vet.  Acad.  Handl. 
for  1816,  p.  243. 

Differs  from  Phorostoma  as  follows:  Male  and  female.  Form  more 
narrowed.  Proboscis  and  palpi  more  slender.  Head  more  elon- 
gate, the  parafacials  proportionately  broader.  Facial  depression 
not  so  broad,  the  vibrissae  nearer  to  oral  margin.  Front  of  female 
much  wider,  the  vertex  much  exceeding  one-third  head  width. 
Cheeks  wider  and  longer.  Three  stemopleurals.  Abdominal  mac* 
Tochaetae  not  so  strong;  median  marginal  pair  of  first  segment  long 
in  male,  vestigial  in  female.  Wings  narrower,  apical  cell  less  widely 
open. 

Genus  SUMICHRASTIA  Townsend. 

Sumidiraitia  TowN8Bm>,  Ent.  News,  vol.  27, 1916,  p.  178. 

Genotype, — Eystrichodexia  aurea  Giglio-Tos,  1893,  Boll.  Mus.  2iOol. 
Anat.  comp.  Univ.  Torino,  vol.  8,  p.  2;  and  1894,  Ditt.  Mess.,  pt.  3, 
p.  59. 

Differs  from  Eudexia  as  follows:  Female.  Abdomen  broad-oval, 
wider  than  thorax,  thickly  clothed  with  long  golden-fulvous  hair 
especially  conspicuous  on  last  two  segments;  macrochaetae  heavy 
and  spinelike;  first  segment  with  only  a  lateral  bunch;  second  vntii 
thickly  placed  marginal  row  doubled  at  sides^  and  median  discal 
triangle  of  closely  placed  ones;  third  segment  with  about  posterior 
half  covered  with  three  irregular  rows;  anal  with  a  discal  pair  or  so, 
sometimes  wanting,  and  marginal  ones  among  the  pile.  Venter 
quite  thickly  set  with  black  spines,  except  a  broad  area  at  base  on 
each  side.  Coxae  thickly  set  with  fulvous  hair  and  bristles,  mixed 
with  black  bristles;  the  fulvous  bristles  predominating  on  anterior 
pair.  Scutellum  with  black  spines.  Peristomal  bristles  nearly  all 
rofo-fulvous,  two  or  three  of  the  anterior  frontals  same  color.  Palpi 
quite  as  long  as  clypeus,  very  narrow,  a  Uttle  widened  on  apical 
third,  with  long  fulvous  hairs  on  apical  half.  Parafacials  very  broad, 
about  four-fifths  as  wide  as  middle  diameter  of  one  eye.  The  pile 
of  base  of  abdomen  is  shorter  than  the  rest;  there  is  some  shorter 
pile  on  parafrontals,  occiput,  pleurae,  posterior  part  of  mesoscutum 
and  on  scutellum.  Cheeks  nearly  as  wide  as  eye  height.  Arista 
pliimose,  third  antennal  joint  nearly  twice  second.  Facial  carina 
moderately  prominent,  vibrissae  well  above  oral  margin,  vertex 
about  two-sevenths  head  width;  frontaUa  very  broad,  only  slightly 
narrowed  posteriorly. 

Named  in  honor  of  Francois  Sumichrast,  the  eminent  Swiss  natu- 
ralist, who  did  so  much  valuable  pioneer  work  in  Mexico  in  and  after 
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Maximilian's  time,  and  who  has  been  immortalized  by  Lucien  Biart 
in  his  fascinating  ''Adventures  of  a  Young  Naturalist." 

One  female,  Real  del  Monte,  Hidalgo,  Mexico,  9,000  feet,  Sep- 
tember  (^.  T.  Van  Ostrand),  donated  by  Mr.  W.  R.  Walton.  The 
holotype  of  8.  aurea  was  collected  by  Sumichrast. 

Family  SARCOPHAGIDAE. 
MELANOPHTTO,  mw  fens. 

Oenatype. — Mdanophyto  maerenSf  new  species. 

Differs  from  Brachicoma  as  follows:  Female.  Vertex  little  over 
one-fourth  head  width.  Frontalia  broader  than  one  parafrontaL 
Cheeks  less  than  one-half  eye-height.  Lower  breadth  of  clypeua 
nearly  as  great  as  length  of  facial  plate,  epistoma  not  projected  be- 
tween vibrissie.  Arista  more  than  twice  as  long  as  third  antennal 
joint,  a  little  thickened  on  little  more  than  basal  third,  short-plumose 
on  thickened  portion,  the  rest  bare  and  hair-like.  Antennal  axis 
nearly  equal  to  height  of  head.  Four  lateral  scutellar  pairs  of  bris- 
tles, the  hindmost  pair  longest  and  widely  separated;  two  discal 
pairs,  no  apical.  Abdomen  flattened,  greatly  broadened,  subrounded 
in  outline  from  above;  first  four  segments  short  and  of  equal  length, 
the  first  three  of  nearly  equal  width,  the  fifth  still  shorter.  No  median 
macrochaetae  on  first  two  segments.  Wings  long  and  rather  broad; 
third  vein  bristled  less  than  halfway  to  small  cross  vein;  no  costal 
spine.    Small  cross  vein  well  before  end  of  first  vein. 

MELANOPHTTO  MAEBENS,  mw  spedM. 

Length  of  body,  10  mm.;  of  wing,  nearly  10  mm.  One  female, 
Mexico  City,  January  4,  1915  (R.  H.  Van  Zwaluwenburg,  No.  Mx4). 

Black,  head  soft  deep  black.  Narrow  irregular  bar  across  para- 
frontalsy  area  of  paraf acials  inclosing  the  f acio-orbital  row  of  bristles, 
rather  broad  bar  across  cheeks  deep  soft  gold.  Frontalia,  antenna 
and  palpi  ordinary  black.  The  soft  black  and  gold  vary  with  light 
incidence,  the  facial  plate  showing  a  gold  coat  in  oblique  lights.  Occi- 
put and  hind  border  of  cheeks  of  ordinary  black,  with  thin  coat  of 
silvery.  Five  vittaa  on  thorax;  the  middle  one  on  each  side  linear, 
the  others  heavy.  Mesoscutimi  and  scutellum  silvery,  the  pollen  in 
iront  of  suture  with  marked  golden  tinge,  a  gold  stripe  from  hmneri 
to  suture,  two  pale  golden  vittae  in  middle  before  suture;  the  pollen 
thickening  on  margins  of  postsutural  scutum  into  varying  spots 
according  to  light  incidence.  Front  half  or  so  of  pleurae  brownish- 
black,  without  pollen.  Abdomen  rather  shining;  silvery  poUinose, 
most  pronounced  on  bases  and  middle  of  segments  by  direct  view, 
varying  with  lights.  Wings  faintly  infuscate  in  the  region  of  the 
basal  and  small  cross  veins.  Patagia  cream-yellow.  Tegulae  white, 
margined  with  black;  the  front  scale  glassy,  transparent. 

Holotype,— No.  20031,  U.S.N.M. 
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FamUy  SALMACIIDAE. 
GeamB  NLATEA  TownseacL 

PilaUa  TowNSBND,  Ent.  News,  vol.  27,  1916,  p.  178. 

Oenotype. — Masicera  cder  Coquillett,  1897,  Rev.  Tach.,  p.  114 
(footnote). 

Differs  from  Masicera  as  follows:  Male  and  female.  Male  vertex 
barely  one-fourth  of  head  width;  that  of  female  less  than  one-third  of 
same.  Male  frontalia  barely  one-half  as  wide  as  one  parafrontal; 
those  of  female  somewhat  less  than  same.  Both  sexes  with  two  re- 
dinate  orbitals,  no  proclinate  ones  in  male.  Facial  profile  rather 
longer  than  frontal,  paraf acials  long  and  of  nearly  even  width.  Arista 
thickened  on  basal  half  only.  Two  or  three  stemopleurals,  the  middle 
one  weak  when  present.  Discal  macrochaetae  on  intermediate 
abdominal  segments  in  both  sexes. 

Named  in  honor  of  Mr.  G.  R.  Pilate. 

Gemu  MASICEROPSIS  TowaseBcL 

MaskeropM  Townsend,  Ent.  News,  vol.  27, 1916,  p.  178. 

Genotype. — Masicera  paudseta  Coquillett,  1897,  Rev.  Tach.,  pp. 
113-114. 

Differs  from  Masicera  as  follows:  Female.  All  macrochaetae 
weaker.  Head  nearly  triangular  in  profile,  the  lower  border  very 
short.  Frontal  profile  distinctly  shorter  than  facial,  frontal  bristles 
not  descending  so  low.  Parafacials  not  so  broad,  of  nearly  even 
width,  longer.  Facialia  ciliate  over  halfway  up.  Cheeks  narrower, 
the  eyes  descending  lower.  Third  antennal  joint  not  over  three 
times  second;  the  latter  short.  The  two  middle  stemopleurals  very 
weak.  Abdomen  flattened  and  widened;  median  marginal  pair  of 
macrochaetae  of  first  segment  very  weak.  Cubitus  very  obtuse ;  hind 
and  apical  cross  veins  straight  and  not  parallel  with  each  other;  the 
latter  parallel  with  inner  margin  of  wing. 

MADREMYIA,  new  f emia. 

Oenotype, — Madremyia  paroa,  new  species. 

General  form  of  head  and  its  appendages  much  like  that  of  Chroma^ 
tocera,  but  evidently  not  nearly  rdated  to  that  genus.  Differs  as  fol- 
lows: All  macrochaetae  heavier.  No  proclinate  orbitals,  but  some 
more  or  less  reclinate  bristles  and  long  hairs  outside  frontal  row. 
Face  not  so  broad,  widening  but  little  from  front.  Frontals  de- 
scending rather  over  halfway  to  cheek  grooves,  the  parafacials  other- 
wise bare.  Arista  sharply  pointed,  thickened  to  a  little  short  of  tip; 
second  joint  elongate,  about  or  nearly  half  as  long  as  the  thickened 
863W--Proc.N.M.vol.51--16 ^20 
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portion  of  third  joint.  Third  antennal  joint  rather  stout,  of  equal 
width,  about  five  times  as  long  as  the  very  short  second.  Palpi  mod- 
erately stout.  Facialia  sparsely  ciliate  to  above  lowest  frontals. 
Eyes  thickly  hairy,  more  elongate  dorsoventrally.  Cheeks  less  than 
one-half  of  eye-height.  Three  stemopleurals,  four  postsuturals. 
Apical  decussate  scutellar  pair  erect.  Median  marginal  pair  on  first 
abdominal  segment;  other  segments  with  erect  discals.  Apical  cell 
short-petiolate,  ending  far  before  wing  tip;  hind  cross  vein  straight, 
nearly  parallel  with  apical  cross  vein.  Cubitus  without  stump, 
farther  removed  from  hind  margin;  apical  cross  vein  not  so  stron^y 
bent  in. 

MADREMTU  PARVA,  Mw  ( 


Length  of  body,  4.5  to  5.5  mm.;  of  wing,  3.5  to  4.5  nun.  Two 
males.  Head  of  Rio  Piedras  Verdes,  Sierra  Madre  of  Chihuahua, 
Mexico,  about  7,300  feet,  August  29, 1899  (Townsend) ;  and  Rio  Tular- 
osa.  Sierra  Blanca  of  New  Mexico,  about  6,400  feet,  October  3,  1896 
(Townsend). 

Palpi,  antennae,  and  parafrontals  black;  last  showing, thinly  sil- 
very from  behind;  face  and  orbits  more  thickly  silvery.  Frontalia 
obscure  rufous.  Thorax  and  scutellum  black,  thinly  silvery;  four 
narrow  vittae;  scutellimi  more  or  less  distinctly  testaceous  on  mar- 
gin. Abdomen  brownish  to  black;  the  bases  of  last  three  segments 
distinctly  silvery,  the  pollen  spreading  posteriorly  in  oblique  lights. 
Legs  blackish;  tibiae  tinged  with  brown.  Wings  clear.  Tegulae 
watery-whitish. 

Holotype.—^o.  20032,  U.S.N.M.     (Sierra  Madre  of  Chihuahua). 

Geims  GNEPHALOGONIA  TownsencL 

Cnephatogania  Townsend,  Ent.  News,  vol.  27, 1916,  p.  178. 

Genotype. — Gania  distincta  H.  E.  Smith,  1915,  Psyche,  voL  22, 
pp.  99-100. 

Differs  from  Sdhnacia  as  follows:  Female.  Front  not  swollen,  no 
more  produced  in  profile  than  that  of  Cnephalia.  No  median  marginal 
macrodiaetae  on  first  abdominal  segment;  no  closely  set  marginal 
row  on  third  segment.  Parafacials  below  not  over  one-half  greatest 
eye-width,  widening  above  to  nearly  eye-width  at  base  of  antennae. 
Front  marginal  macrochaetae  of  paraiacials  sparse,  few,  and  weak. 
Cheeks  hardly  one-third  eye-height.  Ground  color  of  face,  front, 
and  cheeks  yellow.  Anterior  part  of  front  wider  than  lower  part  of 
face.  Vertex  narrowed  to  about  one-half  head-width.  Abdomen 
like  that  of  CnepJialodopsis  and  allied  genera. 
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Genus  DICHOCEROPSIS  TownsencL 

Dichoceropiii  Townsend,  Ent.  News,  vol.  27, 1916,  p.  178. 

Genotype. — Dichocera  orientalis  Coquillett,  1897,  Rev.  Tach.,  p.  138. 

Differs  from  Dichocera  as  follows:  Female.  Arista  longer  and 
tapered,  second  joint  strongly  elongate.  Third  antennal  joint  nar- 
row. No  discal  macrochaetae  present  on  intermediate  abdominal 
segments,  no  median  on  first  two  segments.  Cubitus  without  stiunp. 
Four  postsuturals.  No  apical  scutellars.  The  row  of  heavy  macro- 
chaetae on  paraf acials  extending  a  little  lower  than  eyes,  the  row  on 
cheeks  not  so  developed. 

ATRACTOCEBOPS,  new  genus. 

Genotype. — Atractocerops  ceylanica,  new  species. 

Differs  from  Epidexia  as  follows:  Female.  Vertex  about  one- 
third  head-width,  frontalia  a  little  wider  than  one  parafrontal.  Two 
inner  reclinate  orbitals.  Antennae  set  much  higher;  cheeks  much 
wider,  about  one-third  of  eye-height.  Paraf  acials  rather  wide,  some- 
what sprung  or  bulged,  of  nearly  even  width  or  slightly  widening 
below.  Facial  plate  very  long,  narrow;  facialia  finely  ciUate  hardly 
halfway  up.  Second  antennal  joint  not  so  elongate;  the  third  four 
or  five  times  as  long  and  well  narrowed.  Three  stemopleurals,  four 
postsuturals.  Apical  decussate  pair  of  scutellars  nearly  as  strong  as 
the  three  laterals.  No  discals  on  intermediate  abdominal  segments; 
no  median  on  first  two  segments;  discal  and  marginal  rows  on  anal 
segment.  Abdomen  ovate.  Tarsi  short,  claws  short.  Apical  cell 
rather  pointed  at  tip,  closed  in  margin  just  before  wing-tip;  cubitus 
close  to  inner  margin;  apical  cross  vein  nearly  parallel  with  same; 
hind  cross  vein  straight,  slightly  nearer  to  cubitus  than  to  small 
cross  vein. 

ATBACTOCBSOPS  CEYLANICA,  mw  spedM. 

Length  of  body,  5.5  mm.;  of  wing,  5  mm.  One  female,  Pera- 
deniya,  Ceylon,  April  14,  1914  (A.  Rutherford). 

Palpi  and  antennae  fulvo-rufous,  the  latter  infuscate  apically. 
Frontalia  dark  rufous.  Parafrontals  and  face  silvery.  Cheeks  and 
occiput  ashy.  Thorax  and  scutellum  silvery,  the  latter  fulvous 
except  base;  four  vittae,  the  outer  ones  heavier;  postsutural  scutum 
and  narrow  base  of  scutellum  appearing  blackish  from  behiad.  Abdo- 
men dark  brown;  the  last  two  s^ments  quite  widely  yellowish- 
silvery  pollinose  on  base,  the  second  showing  only  faint  line  of  pollen 
on  incisure.    Legs  dark  brown.    Wings  clear.    Tegulae  white. 

Hdotype.—TSo.  20033,  U.S.N.M. 
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EPIDEXIOPSIS,  new  genus. 

Genotype. — Epidexiopsis  arbiialis,  new  species. 

Differs  from  Epidexia  as  follows:  Male.  Vertex  nearly  one-third 
head-width,  front  of  equal  width,  face  widening  gently  from  same. 
Frontalia  narrower  than  one  parafrontaL  Cheeks  narrower,  the 
eyes  descending  nearly  or  quite  as  low  as  vibrissae.  Two  proclinate 
orbitals,  two  reclinate  orbitals,  frontals  less  developed  posteriorly; 
parafrontals  of  nearly  equal  width.  Palpi  longer.  Three  stemo- 
pleurals,  the  middle  one  weak.  Apical  pair  of  scutellars  quite 
strong,  longer  than  discal  pair.  Marginal  macrochaetae  of  abdomen 
not  so  long,  the  discal  rather  stronger  than  in  Epidexia,  all  erect; 
the  discal  shorter  than  marginal  except  that  this  is  reversed  on  anal 
segment.  Tarsi  shorter,  delicate;  claws  very  short.  Apical  ceD 
closed  in  margin,  ending  nearer  to  wing-tip;  hind  cross  vein  not 
straight,  almost  in  middle  between  small  cross  vein  and  cubitus. 
Small  cross  vein  nearly  opposite  tip  of  auxiliary  vein. 

EPIDBXIOPSIS  OHBTTAUS,  saw  tytdm. 

Length  of  body,  4.75  mm.;  of  wing,  3.5  mm.  One  male,  Miami, 
Florida,  October  28,  1908  (Townsend).    TD  562. 

Black,  palpi  pale  yellowish,  second  antennal  joint  rufous  at  tip. 
Head  silvery,  the  occiput  ashy.  Thorax  and  scutellimi  thinlysilvery ; 
two  linear  inner  vittae,  the  outer  ones  of  the  semicolon  type.  Viewed 
from  behind  the  postsutural  mesoscutmn  appears  black  except  the 
lateral  margins  and  irr^ular  broad  hind  border.  Abdomen  shining, 
the  last  three  segments  silvery-white  pollinose  on  base,  the  silvery 
fasciae  successively  broadening  slightly  from  second  to  anal  segments. 
Hypopygium  blackish.  Femora  and  tibiae  brownish.  Wings  clear. 
Tegulae  white. 

Holotype.—No.  20034,  U.S.N.M. 

MIAMIMYIA,  new  genus. 

Genotype. — Miamimyia  dncta,  new  species. 

Differs  from  Houghia  as  follows:  Male.  Face  hardly  perceptibly 
widened  from  front,  the  vertex  hardly  on^third  of  head-width.  Face 
much  longer,  the  antennae  set  much  higher.  Frontalia  much  wider 
than  one  parafrontal.  Three  or  four  short  but  strong  closely  sot  pro- 
clinate orbitals  on  each  side.  Arista  shorter  than  third  antennal 
joint,  porrect.  Second  antennal  joint  very  short;  the  third  six  or 
seven  times  as  long  as  second,  much  developed,  reaching  oral  margin. 
Facial  plate  more  than  twice  as  long  as  wide,  equal  in  width  above 
and  below.  Facialia  thickly  ciliate  more  than  halfway  up.  Palpi 
rather  slender.  Parafacials  very  narrow  and  elongate.  Cheeks 
wider,  the  eyes  not  quite  reaching  the  level  of  vibrissae  below.    Two 
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stemopleurals,  three  postsuturals.  Apical  cell  ending  almost  in 
wing-tip;  hind  cross  vein  crooked  and  nearly  in  middle  between 
small  cross  vein  and  cubitus.  Tarsi  rather  tapered.  First  and  third 
veins  bristled  same. 

MIAMIMTIA  CINCTA,  mw  i 


Length  of  body,  5  nun. ;  of  wing,  4  nun.  One  male,  Miami,  Florida, 
November  12,  1908  (Townsend).    TD869. 

Palpi  and  first  two  antennal  joints  fulvous;  frontalia  dark  rufous. 
Third  antennal  joint  blackish,  more  or  lees  fulvous  on  lower  border 
and  base.  Face,  cheeks,  parafrontals  and  orbits  silvery,  ocdput 
ashy.  Thorax  blackish,  rather  thinly  silvery,  two  narrow  inner 
vittae,  outer  vittae  heavy;  postsutxu*al  dorsum  appearing  black  from 
rear  view,  but  showing  lateral  margin  and  broad  hind  border  silvery- 
white.  Scutellimi  faintly  poUinose,  but  appearing  blackish  from  be- 
hind. Abdomen  dark  brownish,  the  anal  segment  rufous;  the  nar- 
row bases  of  intermediate  segments  silvery-white,  the  same  silvery 
showing  less  distinctly  on  base  of  anal  segment.  Legs  fulvous;  tibiae 
rufous-brown,  tarsi  black.  Wings  nearly  clear,  the  basal  and  costal 
cells  lightly  infuscate.  Hind  scale  of  tegulae  smoky-translucent; 
front  scale  white. 

Holotype.—No.  20035,  U.S.N.M. 

Family  MINTHOIDAE. 
ZOSTEROPSIS,  new  f eniu. 

Oenotype. — Zosteropsis  rutherfordi,  new  species. 

Differs  from  Zosteromyia  as  follows,  Male.  Vertex  and  posterior 
half  of  front  about  one-sixth  of  head-width,  the  anterior  half  of  front 
slightly  widening  from  same.  Frontalia  much  narrowed  posteriorly, 
averaging  a  little  wider  than  one  parafrontal.  Ocellars  hair-like 
and  vestigial;  all  the  other  bristles  of  front  and  vertex  strong,  not 
hair-like.  Outer  verticals  not  developed.  Foxu*  redinate  orbitals 
on  each  side  in  line  with  frontals  and  occupying  about  posterior 
three-fomrths  of  front;  frontals  descending  about  to  end  of  second 
antennal  joint.  Third  antennal  joint  narrower.  Facial  plate  and 
faciaUa  normal,  not  smoothed;  epistoma  emarginate.  Head  more 
flattened,  occiput  not  bulged  below;  eyes  normal,  their  posterior 
margin  not  beveled  off  on  lower  extent.  Three  stemopleurals,  the 
middle  one  weak.  Middle  one  of  the  three  lateral  scutellars  strong,  a 
decussate  apical  pair  of  hair-like  bristles.  No  long  hairs  on  abdomen, 
macrodiaetae  not  so  long;  no  discals  on  intermediate  segments,  median 
marginal  of  first  segment  vestigial.  Legs  not  so  elongate,  more  slen- 
der. "W^ngs  not  bulged  on  costal  cells;  apical  cell  very  narrowly 
open  to  nearly  closed  well  before  tip,  apical  cross  vein  deeply  bowed 
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in;  cubitus  at  right  angle,  farther  from  margin;  hind  cross  vein  at 
about  45^  to  inner  mai^in,  halfway  between  small  cross  vein  and 
cubitus.    Tegulae  not  so  enlarged. 

ZOSTESOPSIS  RUTHEBFORDI,  saw  ■pedefc 

Length  of  body,  6  mm.;  of  wing,  4.75  mm.  Two  males,  Pera- 
deniya,  Ceylon,  June  16,  1913,  and  July  7,  1914  (A.  Rutherford). 

Blads,  rather  shining.  Face,  cheeks,  and  orbits  silvery;  para- 
frontals,  thorax,  and  scutellum  thinly  silvery;  four  thoracic  vittae 
moderately  narrow  and  nearly  equal,  the  pollen  inclosed  by  the  two 
of  each  side  with  a  dull  golden  tinge.  Last  three  abdominal  seg- 
ments rather  broadly  but  thinly  silvery  on  base.  Wings  deepfy 
smoky  except  area  behind  fifth  vein,  that  outside  hind  and  apical 
cross  veins,  and  the  distal  half  of  apical  celL  Tegulae  dilute  smoky, 
the  outer  portion  of  front  scale  whitish. 

Hohiype.—No.  20036,  U.S.N.M.  (July  7). 

Named  in  honor  of  Mr.  A.  Rutherford. 

MUSONOTHELAIRA,  new  f eaos. 

Oenotype. — Muscinothdaira  Ivisd,  new  species. 

Differs  from  Evihelaira  as  follows:  Female.  Form  Museina-iike. 
Eyes  only  thinly  hairy.  Head  more  flattened,  the  front  not  promi- 
nent in  profile.  Front  and  face  a  little  wider  in  proportion  to  eye- 
surface,  cheeks  a  little  wider.  Palpi  bowed,  well  thickened  apically. 
Second  antennal  joint  rather  short;  third  joint  about  four  times 
second.  Arista  sparsely  pubescent.  Only  two  stemopleurals.  Three 
lateral  scuteUars;  only  a  pair  of  divergent  hairs  on  apex  of  scutellum. 
Abdomen  short-oval,  about  same  length  and  width  as  thorax.  Ab- 
dominal macrochaetae  not  so  strong.  Legs  shorter,  tarsi  delicate, 
the  front  tarsi  not  dilated;  daws  short.  Wings  broad,  extending 
far  behind  tip  of  abdomen,  slightly  bulged  on  costal  border. 

BffUSCINOTHBLAISA  LITTZI,  mw  spedM. 

Length  of  body,  7  mm. ;  of  wing,  7.5  mm.  One  female,  Sao  Paulo, 
Brazil  (Dr.  A.  Lutz). 

Parafrontals,  face,  and  cheeks  silvery-white  poUinose,  with  a  watery 
uster.  Frontalia  brown.  First  two  antennal  joints  dark  rufous ;  palpi 
rufous.  Third  antennal  joint  and  vertex  black.  Thorax  and  scutdlum 
black,  thinly  silvery;  fom*  vittae  nearly  equal,  the  outer  ones  broadly 
interrupted.  Abdomen  brown  to  dark  brown  or  blackish;  very 
thinly  silvery,  showing  most  on  sides,  faintly  on  incisxu'es,  but  appar- 
ent in  oblique  lights  elsewhere.  Legs  dark  brown;  tibiae  brown. 
Wings  nearly  clear,  a  deeply  infuscate  area  extending  from  small 
cross  vein  and  tip  of  auxiliary  vein  to  tip  of  second  vein.  Tegulae 
smoky-translucent,  the  outer  edge  of  front  scale  opaque. 

Holotype.—No.  20037,  U.S.N.M. 

Named  in  honor  of  Dr.  Adolpho  Lutz. 
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ARGTBOTHELAIRA,  new  fens. 

Genotype, — ArgyroihdairafroggaUiif  new  species. 

Differs  from  Thdaira  as  follows:  Female.  Face  and  front  much 
narrower,  the  face  of  same  width  as  anterior  part  of  front,  the  front 
gradually  narrowing  behind,  the  vertex  hardly  over  one-fifth  head- 
width.  Antennae  longer,  reaching  oral  margin,  third  joint  fully 
three  times  the  second.  Arista  long,  hair-Uke,  bare.  Parafacials 
very  narrowed  below.  Two  inner  redinate  orbitals,  posterior  pro- 
dinate  orbital  set  much  farther  forward,  no  ocellars.  Outer  vertical 
developed.  Frontalia  narrow,  not  as  wide  as  one  parafrontal.  Palpi 
much  thickened  apically.  Four  postsuturals.  Three  strong  latei^ 
scutellars.  No  discals  on  intermediate  abdominal  s^ments.  Wings 
not  so  broad,  cubitus  nearer  to  margin.  Third  vein  bristly  only  at 
base,  first  vein  bare.  Seems  aUied  to  EviJielaira,  from  which  it  dif- 
fers in  the  bare  f  acialia,  eyes  only  very  thinly  hairy,  and  other  points. 

ARGTBOTHELAUtA  FROGGATTII»  saw  ijUcleB. 

Length  of  body,  7.5  mm. ;  of  wing,  6  mm.  One  female,  Solomon 
Islands,  July-August,  1909  (W.  W.  Froggatt).  Labeled  '' Masicera 
immersa  Walker,"  by  CoquiUett,  which  species  was  described  from 
Makassar,  Celebes.    The  description  does  not  apply. 

Head  black;  face,  cheeks,  paraf rentals,  orbits,  and  occiput  silvery 
white;  palpi,  antennae  and  frontalia  black.  Thorax  and  scutelliun 
black,  pleurae  and  humeri  silvery  white,  the  dorsum  thinly  poUinose 
leaving  a  pair  of  linear  vittae.  Abdomen  black;  the  sides  of  inter- 
mediate segments  broadly  burnished  silver-white  not  meeting  on 
median  line,  the  sides  of  anal  segment  narrowly  silvered.  Legs 
black.  Wings  smoky  on  costal  border,  diminishing  along  veins. 
Tegulae  nearly  white. 

Holotype.—l^o.  20038,  U.S.N.M. 

Named  in  honor  of  Prof.  W.  W.  Froggatt. 

MEGISTOGASTROPSIS  Tewnflead. 

Megiitogoitropais  Townsbnd,  Ent.  News,  vol.  27, 1916,  p.  178. 

Oenotype. — Megistogasier  waUacei,  Brauer  and  Beigenstamm,  1889, 
Muse.  Schiz.,  pt.  1,  p.  127. 

This  is  Brauer  and  Bergenstanmi's  sense  of  Megistogaster.  For 
characters,  see  Brauer  and  Bergenstamm.'  The  authors  accredit 
the  species  to  Doleschall,  but  I  can  not  find  that  he  described  it.  It 
was  probably  a  manuscript  name  of  his. 

The  type  of  Megistogaster  is  fusdpennis  Macquart,  which  Brauer 
states  is  identical  with  petioUUa  Wiedemann.  The  genus  is  thus  a 
synonym  of  Cardyligaster. 

1  Mnao.  Sohis.,  pt.  1,  p.  127,  pL  8,  fig.  210;  and  pt.  8,  p.  1». 
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Family  LARVAEVORIDAE. 
DEJEANIOPALPUS,  new  f eaiis. 

Oenoiype. — Dejeaniopalpua  texensis,  new  species. 

Differs  from  Leshiopalpus  as  follows:  Female.  Palpi  elongate, 
subcylindrical,  evenly  narrowed  on  apical  three-fifths,  fully  as  long 
as  facial  plate;  when  retracted  extending  almost  the  length  of  third 
antennal  joint  beyond  epistoma.  Proboscis  slender,  the  part  below 
geniculation  rather  longer  than  head  height.  Vertex  nearly  one- 
third  head  width.  Frontalia  wider  than  posterior  part  of  one  para- 
frontal,  about  as  wide  as  anterior  part.  Ocellars  quite  strong.  First 
vein  bristled  completely,  third  bristled  to  or  beyond  small  cross  vein. 
Differs  from  LesJciamima  principally  in  the  long  palpi;  from  Spathi' 
palpus  by  arista  short-plimiose  and  only  slightly  thickened  on  basal 
third,  the  antennae  inserted  about  on  eye-middle;  from  Genea  by 
cylindrical  palpi,  antennae  inserted  on  eye-middle  and  arista  plumose. 

DBICANIOPALPUS  TKXBNSIS,  mw  spedM. 

Length  of  body,  6.5  mm. ;  of  wing,  5.25  mm.    One  female,  Texas. 

light  fulvous  to  pale  yellowish,  including  frontalia,  antennae,  palpi, 
proboscis  and  legs,  the  tarsi  brown  to  blackish,  the  middle  and  front 
metatarsi  yellowish.  Parafrontals,  face,  cheeks  and  occiput  thinly 
silvery.  Third  antennal  joint  faintly  infuscate  on  edge.  Pleurae 
silvery.  Mesoecutmn  blackish  in  ground  color,  brassy  poUinose, 
apparently  with  usual  blackish  vittae.  Scutellum  brassy  poUinoee. 
Abdomen  without  pollen,  except  very  faint  indications  at  the  inds- 
ures.  Wings  grayish,  with  only  the  faintest  infuscation;  veins  yel- 
lowish.   Tegulae  pale  yellowish. 

Holotype.—Ho.  20039,  U.S.N.M. 

GTMNOERTdA,  new  genus. 

Genotype. — Gymnoeryda  rubray  new  species. 

Differs  from  Erycia  as  follows:  Female.  Vertex  less  than  one- 
fourth  head  width,  the  front  and  face  widening  quite  evenly  from 
same;  the  face  inferiorly  rather  more  than  twice  as  wide  as  vertex. 
Facial  depression  not  so  broad,  the  facialia  not  so  flattened.  Only 
one  reclinate  orbital;  outer  vertical  but  litUe  longer  than  orbital 
fringe.  Frontalia  a  little  narrower  than  one  parafrontal.  Facialia 
ciliate  halfway  up  or  more.  Parafacials  narrow,  the  head  shorter. 
Third  antennal  joint  fully  three  times  second.  Apical  decussate 
pair  of  scutellar  brisUes  fine,  erect.  Median  marginal  pair  of  first 
abdominal  segment  vestigial,  that  of  second  rather  weak.  Larvi- 
positor  in  the  form  of  a  short  spoonlike  lobe,  chitinous,  broad  at  base 
and  narrowing  apically.  Hind  tibiae  rather  closely  pectinate,  with 
one  longer  bristle.  Apical  cell  ending  a  little  nearer  to  wing  tip, 
cubitus  nearer  to  hind  margin,  apical  cross  vein  bowed  in. 
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GTMNOEBTCU  RUBBA,  mtw  ijurfaw 

Length  of  body,  6.75  mm.;  of  wing,  5  mm.  One  female,  Miami, 
Florida,  Nov.  16,  1908  (Mrs.  C.  H.  T.  Townsend).    TD  957. 

Whole  head  dull  golden  poUinose  except  the  ashy  occiput;  the 
facial  depression  a  Uttle  paler  than  the  rest,  the  cheeks  tinged  with 
silvery  in  some  Ughts;  frontaUa  brown,  antennae  black,  palpi  fulvo- 
ruf  ous.  Thorax  black,  rather  thickly  pollinose,  the  pollen  of  scutum 
brassy;  four  nearly  equal  black  vittae.  Scutelliun  rufous  except 
the  blackish  base,  brassy  pollinose.  Abdomen  rufous,  median  vitta 
and  tip  black;  silvery  to  pale  golden  pollinose,  the  pollen  most  con- 
spicuous on  narrow  bases  of  intermediate  segments  and  most  of  anal 
segment;  larvipositor  rufous.  Legs  brown,  tarsi  blackish.  Wings 
dear.  Hind  scale  of  tegulae  watery,  with  faint  infuscation;  front 
scale  whitish. 

Hohtype.—So.  20040,  U.S.N.M. 

STURMIOPSIS,  new  f  emifl. 

Oenatype. — Sturmiopsis  inferens,  new  species. 

Differs  from  Stwrmia  as  follows:  Male  and  female.  Parafaciab 
with  minute  bristles,  their  profile  full  or  slightly  bulged.  Facialia 
quite  strongly  dilate  not  quite  halfway  up.  Frontaha  of  female 
little  over  half  as  wide  as  one  parafrontal;  those  of  male  narrower 
than  one  parafrontal.  Eyes  rather  thickly  hairy  in  male,  thinly  so 
in  female.  Antennsd  inserted  almost  on  eye-middle;  frontal  profile 
slightly  more  produced.  Normally  only  two  stemopleurals;  some 
times  two  additional  very  weak  ones.  Only  two  lateral  scutellars, 
but  the  long  decussate  apical  pair  with  a  pair  of  suberect  shorter  ones 
between  them.  Both  sexes  with  no  median  macrochaetae  on  first 
two  segments;  no  discals  on  any  of  the  s^ments;  only  mar^al 
row  on  third  and  anal  segments.  EBnd  tibiae  ciliate,  without  longer 
bristle  in  either  sex.  Cubitus  much  approximated  to  hind  margin  of 
wing,  at  right  to  slightly  acute  angle;  the  apical  cross  vein  strongly 
bent  in.    Hind  cross  vein  more  removed  from  cubitus. 

STUBMIOPSIS  INFERENS,  »ew  wfmdm. 

Length  of  body,  7  to  8.5  mm.;  of  wing,  5  to  7  nmi.  One  male  and 
one  female,  Buitenzorg,  Java,  Sept.,  1913,  reared  from  Sesamia  infer-' 
ens  (K.  W.  Danunerman,  No.  312). 

Dark  brown  to  blackish.  Palpi,  first  two  antennal  joints  and  tip  of 
scuteDiun  rufous.  Face,  cheeks,  and  orbits  silvery  pollinose;  the 
parafrontals,  thorax,  and  scutelliun  rather  less  thickly  so;  two  linear 
inner  and  two  heavy  outer  vitt®.  Last  three  abdominal  segments 
broadly  but  very  thinly  silvery  poUinose.  Wings  nearly  clear. 
Teniae  white,  the  hind  scale  somewhat  pearly. 

Holoiype.—No.  20041,  U.S.N.M.,  female. 
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XANTHOZONOPSIS,  new  genus. 

Genotype. — XarUhozanopsia  vesHta,  new  species. 

Differs  from  Xanihozona  as  follows:  Male.  No  prodinate  orbitab. 
Vertex  mucli  less  than  one-third  head-width.  Second  antennal  joint 
not  so  long;  second  aristal  joint  not  elongate.  Anal  s^ment  short, 
thickly  covered  with  fine  appressed  vestiture  except  the  tip.  No 
discal  macrochaetae  on  third  abdominal  s^ment,  none  on  fourth 
except  fine  marginal  ones  closely  set  amongst  vestiture^  four  median 
marginal  on  second  segment,  mar^nal  row  of  heavy  spines  on  third. 
Abdomen  not  swollen,  not  so  narrowed  apically.  Body  proportion- 
ately broader  and  head  proportionately  narrower. 

XANTHOZONOPSIS  YBSnTA,  aew  ipedea. 

Length  of  body,  14.5  mm. ;  of  wing,  12.5  mm.  One  male,  Sapucay, 
Paraguay,  August  25,  1901  (W.  T.  Foster). 

Head  yellowish;  face  and  cheeks  silvery,  a  very  faint  golden  tinge 
to  the  pollen  of  cheeks  and  parafadals;  parafrontals  shining  bladdab, 
with  a  very  thin  coat  of  pollen.  Frontalia  brown,  rufous  anteriorly. 
Anteimae  blackish.  Thorax  blackish,  rather  thinly  pollinose;  inner 
vittae  narrow,  outer  ones  rather  heavy.  Scutellum  and  first  abdom- 
inal s^ment  rich  blackish-brown;  the  anal  s^ment  except  tip, 
and  the  posterior  half  of  third  segment,  of  same  color;  rest  of  abdo- 
men deep  yellow.  The  brown  of  third  segment  is  polished,  and  its 
front  border  is  angular  on  median  line.  Venter  concolorous  with 
tergum.  Vestitxu'e  of  anal  segment  black.  Legs  blackish,  the  tibiae 
brownish.  Wings  lightly  infuscate,  a  little  darker  at  base;  four  to 
six  closely-placed  bristles  at  base  of  third  vein.  Tegulae  smoky- 
blacldsh. 

Holotype.—ffo.  20042,  U.S.N.M. 

PSEUDOSERVHiLIA  Townsend. 

PieudoiervUlia  Townsbnd,  Ent.  News,  vol.  27, 1916,  p.  178. 

Genotype. — Echinomyia  JUwopUosa  Bigot,  1888,  Ann.  Soc.  Ent. 
France  (6),  vol.  8,  p.  80. 

Differs  from  ServiUia  as  follows:  Two  facio-orbital  bristles  present. 
Head,  thorax,  abdomen,  and  legs  densely  yellow-pilose;  the  venter, 
base,  and  tip  of  abdomen  black-pilose  in  male. 

Brauer  states  that  this  is  apparently  same  as  Ech,  rufoanaLis  Mac- 
quart,  but  such  is  very  doubtful.  The  two  species  are  perhaps  con- 
generic. 

SERVUXIOPSIS,  new  genos. 

Genotype. — ServQUopeis  hiccaia,  new  species. 
Differs  from  Servillia  as  follows:  Vertex  less  than  one^third  head- 
width.     Front,  paraf acials  and  cheeks  without  the  very  long  hairs, 
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but  with  the  normal  pubescence.  Clypeus  broadening  below,  scarcely 
marked  off  from  f acialia;  epistoma  broad,  strongly  produced  between 
vibrissaB;  latter  rather  more  removed  from  oral  margin.  Cheeks 
less  than  eye-height,  parafadab  not  as  wide  as  clypeus.  Two  pro- 
clinate  and  one  redinate  orbitals.  Proboscis  and  palpi  longer.  All 
macrochaetae  strong,  those  of  scutelliun  and  abdomen  spinelike. 
Pile  of  under  parts  of  body  and  1^  not  long  or  thick,  that  of  ab- 
dominal tergum  both  long  and  thick.  Three  to  four  stemopleurals; 
four  postsuturals.  Bunch  of  erect  spines  on  scutelliun.  Anal  seg- 
ment narrowed  posteriorly,  but  distinctly  though  faintly  emar^ate. 
Ventral  plates  with  spine  bunches.  A  median  discal  pair  of  spines 
on  anal  segment,  the  margin  with  only  a  few  black  bristles  among 
the  pile.     Front  tarsi  more  distinctly  widened. 

8BRVILLIOPSI8  BUGCATA,  mw  ijuriea. 

Length  of  body,  15  mm.;  of  wing,  12.75  mm.  One  female,  Tji- 
bodas.  Mount  Gede,  Java,  9,000  feet  (Bryant  and  Palmer). 

Head  light  golden  poUinose  all  over;  frontalia  and  antennae  dark 
brown  or  blackish.  Palpi  yellow.  Hairs  of  front  mostly  black; 
those  of  parafacials,  cheeks,  and  occiput  yellow.  Thorax  blackish, 
golden  poUinose,  with  golden  pile;  scuteUum  rufofulvous,  with  same 
pile.  Abdomen  blackish;  the  anterior  borders  of  segments  yellowish, 
especially  sides;  the  yellowish  parts  with  golden  pollen,  the  pile 
reddish-gold.  Venter  more  deeply  blackish,  the  incisures  narrowly 
golden.  Legs  rufous;  the  femora  black.  Wings  faintly  smoky 
throughout;  tegulae  golden-smoky. 

Holotype.—So.  20043,  U.S.N.M. 

Echinomyia  rufoaruUis  Macquart  *  is  very  distinct  from  this  form. 
So  also  is  Tachiriafulva  Walker.  *    See  Brauer.' 

Family  EXORISTIDAE. 
Geiiiui  SEBICOTACHINA  TownsencL 

SericoUuhina  Townsbnd,  Ent.  News,  vol.  27, 1916,  p.  178. 

Genotype.— Paraiachina  wlpecvla  Wulp,  1896,  Tijdschr.  Ent.,  vol. 
39,  p.  106,  pi.  2,  figs.  14-16. 

Diflfers  from  Paratachina  principally  as  follows:  Palpi  more  elon- 
gate. Proboscis  shorter  and  stouter,  not  as  long  as  head-height. 
Second  antennal  joint  over  twice  as  long  as  third  joint,  very  slender 
on  basal  portion.  Head,  thorax,  scuteUum,  and  base  of  abdomen 
thickly  clothed  with  short  yellow  pile;  third  and  fourth  s^ments  with 
short  black  pile.    Macrochaetae  very  weak. 

1  Dipt.  Ex.,  Sni^.  4.  *  Dipt.  Saond.  «8tts.  Ak.  Wias.,  Wien.,  vol.  107,  p.  4Q0. 
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UGIMEIGENIA,  new  geauB. 

Oenoiype. —  Ugimeigenia  elzneri,  new  species. 

Differs  from  Macromeigenia  as  follows:  Male.  Vertex  distinctly 
less  than  one-fourth  head-width.  Front  not  nearly  so  produced  in 
profile;  the  paraf rentals  and  parafacials  not  so  wide,  the  latter  about 
the  width  of  dypeus.  Frontalia  practically  same  width  as  one  parar 
frontal,  narrowing  posteriorly  at  sam4  rate.  Only  one  redinate 
orbital;  ocellars  very  small;  hairs  of  parafrontals  microscopic  and 
not  descending  below  f  rontals.  Second  antennal  joint  not  so  elongate, 
the  third  joint  about  four  times  as  long  as  second.  Eyes  bare. 
Three  to  four  stemopleurals.  Apical  decussate  pair  of  scutellais 
very  short,  weak.  No  median  macrochaetae  on  first  two  abdominal 
segments;  no  discal  on  either  third  or  anal  segments.  Hind  tibiae 
thickly  ciliate.  Hind  cross  vein  nearly  staight,  not  quite  parallel 
with  main  course  of  apical  cross  vein.  Abdomen  less  bristly,  with 
only  short  appressed  hairs  besides  the  marginal  bristles  of  third  and 
anal  segments. 

UGIBfEIGENIA  ELZNEKI»  ww  i 


Length  of  body,  13  mm.;  of  wing,  10  mm.  One  male,  Banks 
Island,  off  Cape  York,  AustraUa,  1910  (Elzner). 

Head  thickly  deep  golden  poUinose,  the  occiput  shading  somewhat 
into  silvery.  Frontalia  very  dark  velvet-brown.  Palpi  and  first 
two  antennal  joints  rufous,  third  joint  and  arista  blackish.  Thorax 
and  scutellum  rather  thickly  pale  golden  poUinose;  four  equally 
heavy  dark-brown  vittae,  the  two  of  each  side  closely  approximated, 
the  outer  ones  hardly  interrupted  and  reaching  nearly  to  scutellum, 
the  inner  ones  beginning  farther  in  front  and  reaching  only  halfway 
behind  suture.  Broad  base  of  scutellum  dark  brown,  the  poUinose 
portion  forming  a  perfect  and  weU-defined  crescent.  Abdomen  brown 
to  dark  brown,  the  rather  narrow  bases  of  last  three  s^ments  pale 
golden  poUinose.  The  groimd  color  of  bases  of  s^ments  shows  some- 
what rufous.  L^s  blackish;  the  tibiae  brown.  Wings  nearly  dear; 
the  basocostal  portion  rather  broadly  golden-smoky,  foUowing  the 
veins  more  or  less  distinctly.  Tegulae  smoky-whitish,  with  narrow 
yeUow  margins;  front  scale  appearing  whiter  than  hind  scale. 

Holotype.—No.  20044,  U.S.N.M. 

Named  in  honor  of  Herr  Elzner,  the  Malaysian  coUector. 

EUCYRTOPHLOEBA,  new  genua. 

Genotype. — EucyrtopHloeha  rhois,  new  species. 

Differs  from  Cyrtophloeha  as  follows:  Male.  Form  rather  more 
narrowed.  Palpi  considerably  shorter  than  third  antennal  joint, 
somewhat  enlarged  apicaUy.  Antennae  inserted  almost  on  eye- 
middle,  second  joint  quite  short;  third  joint  over  two  and  a  half 
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times  second,  broadened,  strongly  and  evenly  convex  on  upper  edge. 
Arista  slightly  longer,  thin  on  apical  third  or  so.  Eyes  with  longer 
hair,  descending  barely  to  bend  of  facialia.  Front  at  vertex  fully 
one-third  to  three-eighths  head-width;  less  than  half  same  anteriorly. 
Parafacialia  narrowed  below  to  about  one-third  their  upper  width. 
Facio-orbitals  descending  nearly  as  low  as  the  eyes.  Cheeks  fidly 
one-third  eye-height,  wider  than  long.  Wings  a  little  shorter. 
First  vein  bristled  on  over  the  proximal  half,  ending  opposite  small 
cross  vein.  Third  vein  bristled  far  beyond  small  cross  vein,  on  fully 
or  more  than  its  proximal  half.  Apical  cell  very  narrowly  open, 
ending  as  far  before  tip  as  length  of  apical  cross  vein.  Cubitus  half- 
way between  front  and  hind  margins  and  only  a  little  farther  from 
tip,  with  short  stump;  apical  cross  vein  rather  evenly  curved  in. 
Posterior  cross  vein  curved  outward,  its  insertion  a  little  distad  of 
its  origin;  latter  a  Uttle  nearer  to  small  cross  vein  than  to  cubitus. 
Fifth  vein  bare,  its  last  section  barely  half  as  long  as  preceding  sec- 
tion. Claws  shorter  than  last  tarsal  joint.  Hypopygiiun  somewhat 
larger. 

EUCYBTOPHLOEBA  RHOIS,  new  i 


Length  of  body,  6.5  to  7  nmi.;  of  wing,  4.75  to  5  nmi.  Two  males, 
head  of  Kio  Piedras  Verdes,  Sierra  Madre  of  Chihuahua,  Mexico, 
about  7,300  feet,  July  15  and  19,  1899,  both  on  flowers  of  Ehua  cw- 
morriana  (Townsend). 

Palpi  and  first  two  antennal  joints  fulvous  to  pale  rufous;  fron- 
talia  dark  rufous  to  brownish;  third  antennal  joint  and  arista  black. 
Paraf rentals  black,  thinly  silvery  to  pale  yellowish  poUinose;  face 
and  cheeks  thickly  yellowish-silvery  poUinose,  the  cheeks  almost 
golden.  Occiput  ashy.  Thorax  and  scuteUiun  black,  moderately 
silvery  poUinose,  with  more  or  less  of  a  very  faint  brassy  tinge;  four 
vittae  showing,  the  inner  ones  narrower.  Abdomen  shining  black, 
the  rather  narrow  bases  of  last  three  s^ments  sUvery-white  poUinose; 
the  rest  very  thinly  poUinose  as  seen  in  obUque  view.  Legs  dark 
brown;  tarsi  blackish.  Wings  nearly  clear,  the  costal  border  smoky, 
the  cross  veins  narrowly  inf uscate.  Teniae  lightly  smoky,  the  front 
scale  whitish. 

Holotype.—No.  20045,  U.S.N.M. 

ZIZYPHOMYIA,  new  genuB. 

Oenotype. — ZizypTiomyia  celery  new  species. 

Differs  from  DoryphoropJidga  as  foUows:  Male.  Vertex  fuUy  one- 
third  head-width  or  rather  more,  the  front  and  face  widening  evenly 
therefrom.  Frontalia  quite  as  wide  as  one  parafrontal.  Eyes  bare. 
Two  closely  approximated  reclinate  orbitak,  no  proclinate  ones. 
Frontak  not  so  closely  set;  outside  them  some  microchaetae  or  short 
bristles.    Parafrontals  and  parafacials  wide,  of  about  equal  width 
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throughout.  Facialia  with  bristles  on  not  more  than  lower  third. 
Facial  plate  not  triangular,  nearly  even  in  width.  Vibrissae  near 
oral  margin;  arista  thickened  on  more  than  basal  half ;  third  antennal 
joint  about  two  and  a  half  times  second,  bulged  on  upper  edge.  Fotur 
stemopleurals  and  four  postsuturals;  apical  erect  scutellar  pair 
decussate.  No  discals  on  any  of  abdominal  segments;  the  last  two 
s^ments  rather  thickly  clothed  with  appressed  pile-like  hairs. 
Apical  cell  quite  widely  open,  ending  farther  before  tip;  apical  and 
hind  cross  veins  parallel  with  each  other,  but  not  with  hind  margin 
of  wing.    Tegulae  of  normal  size. 

ZIZTPHOMTIA  CELES.  »ew  jpedefc 

Length  of  body,  6.5  to  7.5  mm.;  of  wing,  4.75  to  5  mm.  Two 
males,  Kenedy,  Texas,  September  14;  and  Cuero,  Texas,  June  9, 
1898,  on  flowers  of  Zieyphus  ohtusifolius  (Townsend). 

Blackish;  head  thickly  dull  silvery  poUinose.  Frontalia  brown, 
showing  bloom  in  oblique  lights.  First  two  antennal  joints  faintly 
rufous  in  one  specimen.  Palpi  pale  rufous.  Thorax  and  scuteUum 
silvery  poUinose;  four  narrow  vittae,  the  outer  ones  interrupted  and 
but  little  heavier  than  inner  ones.  Abdomen  shining  brown  to  dark 
brown  and  black;  base  of  second  segment  broadly  silvery,  the  pollen 
fading  out  about  halfway  to  hind  margin  on  median  portion,  nar- 
rowing laterally;  third  s^ment  with  silvery  only  on  median  portion 
of  incisure.  No  pollen  on  venter.  Tibiae  brownish.  Wings  clear. 
Tegulae  white. 

Holotype.—No.  20046,  U.S.N.M.      (Cuero.) 

NEOPHRTXE,  new  genus. 

Genotype. — Neophryxe  psychidis,  new  species. 

Differs  from  Phryze  as  follows:  Female.  Vertex  less  than  one- 
third  head-width.  Eyes  bare.  Antennae  inserted  on  upper  two- 
thirds  of  eye;  third  joint  not  widened,  nearly  three  times  second. 
Arista  more  dehcate,  basal  joints  short.  Face  below  hardly  one  and 
one-third  times  as  wide  as  one  eye.  Faoialia  and  olypeus  narrower, 
epistoma  more  bulged.  Apioal  scutellars  weaker.  No  true  discals 
on  intermediate  abdominal  segments.  Hind  tibiae  subpeotinate, 
tarsi  short.    Apical  cell  narrowly  open,  cubitus  with  strong  wrinkle. 

NBOPHBYXE  PSTCHIDIS*  new  ipecies. 

Length  of  body,  5.5  mm. ;  of  wing,  4.5  mm.  One  female,  "  emerged 
from  Psychid  cases  coll.  on  Azaleas  from  Japan  at  Riverton,  New 
Jersey,  March  25,  1915"  (H.  B.  Weiss). 

Black,  including  antennae  and  frontalia.  Palpi  fulvous.  Para- 
frontals,  face,  cheeks,  and  orbits  silvery;  occiput  ashy.  Thorax 
and  scuteUum  thinly  silvery;  five  vittae,  three  narrow  ones  in  mid- 
dle, two  wider  ones  outside.  Last  three  abdominal  segments  very 
broadly  silvery  on  base;  especially  the  intermediate  ones,  a  median 
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vitta  of  bliu>k  on  same;  second  segment  broadly  rufous  on  sides. 
Wings  clear.    Tegulae  nearly  white. 
Holotype.—No.  20047,  U.S.N.M. 

EUPTILOPAREIA»  new  genua. 

Genotype. — Paraplagia  erudcola  C!oquillett,  1897,  Rev.  Tach., 
pp.  77-78. 

Differs  from  PtHopareia  as  follows:  Arista  short,  thickened  nearly 
to  tip.  Third  antennal  joint  three  times  second  in  both  sexes.  Face 
and  front  ahnost  same  width  in  female,  the  face  widening  considera- 
bly in  male.  First  and  fifth  veins  bare;  third  bristled  only  to  small 
cross  vein  in  female^  short  of  same  in  male  (Julietta,  Idaho). 

KUWANIMYIA,  new  f enno. 

Genotype. — Kuwanimyia  conspersa,  new  species. 

Related  to  the  Admontia  group  and  distinguished  as  follows:  Dis- 
tinct proclinate  ocellar  bristles,  small,  not  widely  divaricate.  Arista 
short,  thickened,  second  joint  long.  Female  with  two  proclinate 
fronto-orbitals;  male  without,  but  with  wide  bristly  front,  the  extra- 
frontal  bristles  reclinate  on  posterior  portion.  Facial  depression 
long,  deep,  triangular,  very  wide  below  in  male  and  depth  better 
marked  than  in  female.  Antennae  inserted  very  high  in  male.  Fe- 
male front  as  wide  as  both  eyes,  that  of  male  only  a  little  narrower, 
the  face  widening  but  slightly  from  front.  Head  rather  flattened 
antero-posteriorly,  short;  male  frontal  profile  subhorizontal,  that 
of  female  very  sloping.  Parafacials  wide  in  female,  narrower  in  male; 
their  profile  bowed  outward  in  both  sexes.  Cheeks  in  both  sexes 
hardly  one-foiui)h  eye-height.  Third  antennal  joint  of  female  much 
more  slender  than  that  of  male.  Facialia  strongly  ciliate.  No  dis- 
cal  bristles  on  abdominal  segments.  Apical  cell  closed  a  little  before 
wing  tip.    Hind  cross  vein  in  middle.    Strong  costal  spine. 

Named  in  honor  of  Dr.  S.  I.  Kuwana,  of  Japan. 

KUWANmYIA  CONSPERSA,  new  apedeiu 

Length  of  body,  7  to  7.5  mm.;  of  wing,  5  to  5.5  mm.  Two  males 
and  two  females,  Tokyo,  Japan,  reared  from  larva  of  Euproctis  con- 
spersa,  July,  1912  (S.  I.  Kuwana,  No.  85). 

Head  silvery-white  poUinose,  the  black  parafrontals  and  ocellar 
area  largely  showing  through  the  pollen.  Palpi,  first  two  antennal 
joints,  and  basal  half  or  less  of  third  joint  rufous.  Frontalia  rufotes- 
taceous.  Thorax,  scutellum,  and  abdomen  silvery  pollinose,  the 
scutellum  yellowish  on  apex;  a  median  pair  of  well-separated  linear 
vittae  showing  on  thorax  before  suture,  and  two  heavy  interrupted 
outer  ones.  Pollen  of  abdomen  shows  most  plainly  on  basal  half  or 
less  of  s^ments  two  to  four.  Legs  blackish,  femora  slightly  polli- 
nose.    Wings  dear^  faintly  tawny  on  base.    Tegulae  white. 

Eolotype. — No.  20048,  tF.S.N.M.,  female.    Allotype,  male. 
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DIATRAEOPHAGA,  new  teama. 

Genotype. — Diatraeophaga  striataliSf  new  species. 

FemaJe.  Form  narrowed.  Front  strongly  produced  in  profile, 
face  very  receding;  head  sub  triangular  in  profile.  Vertex  fully  one- 
third  head-width;  parafrontals  and  parafacials  wide,  the  latter  nar- 
rowed considerably  below.  One  reclinate  and  two  proclinate  orbi- 
tals.  Ocellaxs  present.  Frontals  descending  but  slightly  below 
base  of  antennae.  Frontalia  narrow.  Facial  depression  very  deeply 
hollowed,  vibrissae  on  oral  margin;  facialia  on  edge  and  forming  sides 
of  depression,  their  crests  flush  with  parafacials,  bristled  less  than 
halfway  up.  Antennae  about  as  long  as  facial  plate,  second  joint 
short,  upper  edge  of  third  joint  prolonged  into  a  point  at  tip.  Arista 
swollen  on  basal  three-fifths,  second  joint  well  elongated.  Epistoma 
cut  off,  notched.  Proboscis  short,  palpi  normal.  Two  stemopleu- 
rals;  four  postsuturals,  but  the  front  two  weak.  Three  lateral  scu- 
tellars,  a  weak  divergent  apical  pair,  a  weaker  discal  pair.  Abdo- 
men with  a  weak  median  marginal  pair  on  second  segment,  and  weak 
marginal  on  third  and  anal  segments.  Hind  tibiae  with  sparse  irregu- 
lar bristles.  Tarsi  short,  the  metatarsi  as  long  as  remaining  joints 
taken  together.  Claws  rather  short.  Apical  cell  moderately  short- 
petiolate,  ending  well  before  tip.  Apical  and  hind  cross  veins  slightly 
curved  and  about  parallel.  Cubitus  without  stump,  right-angled, 
hind  cross  vein  well  removed  therefrom.  Costal  spine  present,  third 
vein  with  one  rather  long  bristle  at  base. 

DIATSAEOPHAGA  STBIATAIIS,  new  wftdm. 

Length  of  body,  8  mm.;  of  wing,  slightly  over  6  mm.  One  female, 
Pasoeroean,  Java,  August,  1913,  reared  from  DUUraea  striakdis  (K.  W. 
Dammerman,  No.  385). 

Very  dark  brown  to  black.  The  specimen  is  badly  greased  and 
shows  no  pollen,  but  the  head,  thorax,  and  bases  of  abdominal  seg- 
ments are  almost  certainly  silvery  to  some  extent  in  life.  The  tips 
of  palpi  and  base  of  antennae  show  faintly  rufous,  the  cheeks  and 
broad  margins  of  parafacials  rather  more  so.  Wings  nearly  clear. 
Teniae  whitish. 

Hohtype.—No.  20049,  U.S.N.M. 

The  economic  importance  of  this  form  justifies  its  description  from 
this  specimen. 

METOPOSISYROPS,  new  genus. 

Oenotype. — Metoposisyrops  oryzae,  new  species. 

Differs  from  Diairaeophaga  female  as  follows:  Male.  Front  even 
more  strongly  produced  in  profiile;  the  parafacials  much  narrower 
below  and  their  profile  more  bulged,  their  planes  almost  at  ri^t 
angles  with  that  of  clypeus.    Vertex  a  little  less  than  one-third  head- 
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width,  the  front  scarcely  widening  from  same^  the  face  only  slightly 
widening  from  front.  Head  almost  evenly  triangular  in  profile. 
Scars  of  what  are  apparently  two  reclinate  fronto-orbitals,  but  no  pro- 
clinate  ones.  Frontals  descending  to  base  of  third  antennal  joint. 
Facial  depression  not  quite  so  deeply  hollowed,  facialia  not  cUiate. 
FrontaUa  broad,  of  even  width,  wider  than  middle  of  parafrontal. 
Second  antennal  joint  strongly  elongate;  the  third  only  one  and  one- 
half  times  second,  truncate  at  tip  but  lower  angle  rounded  while  the 
upper  is  sharply  pointed.  Arista  shorter  than  third  antennal  joint, 
porrect,  thickened  on  hardly  over  basal  half,  the  basal  joints  short. 
Epistoma  not  notched.  Three  stemopleurate.  Apical  scutellars 
more  hahrlike,  erect,  subdecussate.  Median  marginal  pau*  of  macro- 
chaetae  on  fimst  and  second  abdominal  segments,  median  discal  pair 
on  second  and  third  segments,  marginal  row  on  third  and  anal,  the 
last  also  with  a  discal  row.  Tarsi  elongate,  normal;  claws  quite 
elongate.  Apical  cell  widely  open;  the  apical  and  hind  cross  veins 
more  bent.    Same  single  long  bristle  at  base  of  third  vein. 

MKTOPOSISTROPS  OBTZAB,  new  spedea. 

Length  of  body,  7.5  mm.;  of  wing,  6  mm.  One  male,  Bandoeng, 
Java,  August,  1912,  reared  from  "rice-borer?"  (K.  W.  Dammerman, 
No.  313). 

Dark  brown  to  blackish.  Parafrontate,  face,  cheeks,  and  orbits 
silvery  poUinose;  occiput  ashy.  Antennae  and  palpi  black.  Thorax 
and  scutellum  silvery,  two  narrow  inner  vittae  and  two  very  wide  and 
heavy  outer  ones.  Last  three  abdominal  segments  broadly  silvery- 
white  on  base;  the  pollen  broadening  in  middle  on  the  intermediate 
segments,  but  leaving  a  wide  median  vitta  on  second  and  a  narrower 
one  on  third.  Wings  very  faintly  tinged  with  smoky,  almost  clear. 
Tegulae  nearly  white. 

Hohtype.—So.  20050,  U.S.N.M. 

Genns  GHAETONODEXODES,  new  gens. 

Genotype. — Chaetonodexodea  rafadi,  new  species. 

Seems  allied  to  Oestrogastropaisy  the  male  of  which  is  unknown, 
differing  from  the  female  of  that  genus  as  follows:  Male.  Form  very 
narrowed;  the  abdomen  still  narrower  than  head  and  thorax,  sub- 
cylindrical  but  narrowed  apically.  Front  of  even  width  with  vertex, 
a  little  over  one-fifth  head-width ;  frontalia  wider  than  one  parafrontal. 
Ocellars  as  strong  as  frontals.  Three  reclinate  and  two  proclinate 
orbitals  as  in  female  of  that  genus.  Facialia  ciliate.  Third  antennal 
joint  two  and  a  half  times  second.  Parafacials  almost  linear.  No 
discal  bristles  on  any  of  the  abdominal  segments.  Tarsi  delicate, 
olawB  very  short.  Wings  more  narrowed,  costal  spine  distinct. 
Stemopleural,  postsutural,  and  scutellar  bristles  same.  Eyes  de- 
scending just  as  low  as  vibrissae,  less  than  twice  as  high  as  broad. 
868W— ProcJJ.M.vol.51— 16 ^21 
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CHAETONODEXODB8  BAFAEUU  new  wftdm. 

Lengtli  of  body,  6.6  mm.;  of  wing,  5.6  mm.  One  male,  San 
Bafael,  Vera  Cruz,  Mexico,  March  23,  1896  (Townsend). 

Brown  to  dark  brown.  Parafrontals,  face,  cheeks,  and  orbits  ashy 
pollinose.  Frontalia  velvety  dark  brown.  Thorax  and  scutellmn 
blackish;  the  himieri,  irregular  hind  border  of  presutural  area,  and 
broad  disk  of  postsutural  area  brassy-einereous;  pleurae  ashy.  Abdo- 
men faintly  ashy  on  narrow  bases  of  last  three  segments;  rest  of  ter- 
gum  rather  dark  brown,  the  venter  and  legs  rather  lighter.  Wings 
faintly  smoky  throughout,  the  tegulae  pale  smoky-yellowish. 

Holo1ype.—ao.  20051,  U.S.N.M. 

Family  RHODOGYNIDAE. 
Genus  EUTHEROPSIS  Tomumid. 

Eutheropsis  Townsbnd,  Ent.  News,  vol.  27, 1916,  p.  178. 

Genotype. — Euthera  mannii  Mik,  1889,  Wien.  Ent.  JZeit.,  vol.  8, 
p.  132,  fig. 

Differs  from  EkOiera  as  follows:  Second  antennal  joint  not  so 
elongate,  the  third  Joint  over  twice  to  nearly  three  times  as  long  as 
second.  Basal  aristal  Joints-  distinct.  Parafacials  pilose.  Facial 
carina  sharp,  acute,  very  prominent.  Epistoma  very  prominent. 
Palpi  olavate.  Female  with  two  proclinate  orbitaJs.  Male  claws 
short.  Female  front  tarsi  flattened.  Apical  cell  short-petiolatei 
ending  far  before  wing  apex.    Alulae  of  wings  very  large,  ellipticaL 

Genus  GEBOCTPTERA  TowumicL 

OerocypUra  Townsbnd,  Ent.  News,  vol.  27, 1916,  p.  178. 

Genotype. — Trichoprosopa  margindlis  Walker,  1861,  Joum.  Proc. 
linn.  Soc.  (London),  vol.  5,  p.  157. 
For  characters  see  Austen,*  and  the  original  description  by  Walker,' 

FORMIOOPHANIA,  new  f  enns. 

Genotype. — Formicophania  eiegans,  new  species. 

Differs  from  Orectoeera  as  follows:  Male.  Much  more  slender,  with 
petiolate  abdomen.  Cheeks  narrower,  about  one-fourth  eye-height. 
Vertex  distinctly  narrower.  Facialia  without  sign  of  bristlets.  Two 
stemopleurals.  Two  lateral  scutellars,  and  a  decussate  apical  pair; 
no  discals.  First  two  abdominal  segments  narrowed,  second  widen- 
ing a  little  posteriorly,  third  widening  from  second,  the  fourth 
widest,  the  fifth  narrowing  rapidly  behind.  Aside  from  the  narrowed 
basal  part,  the  abdomen  is  striUngly  swoUen-suboval  in  form,  the 
ventral  profile  nearly  straight,  the  tergal  profile  very  convex.    The 

1  Aon.  Kag.  Nat.  Hist,  8«r.  7,  voL  19,  p.  846.       *  loom.  Proo.  Linn.  Boo.  (London),  t61.  6,  p.  157. 
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second  and  third  segments  are  nearly  same  length,  the  fourth  is  much 
longer;  the  fifth  is  shorter  than  fourth,  but  with  arcuate  front  border 
increasing  its  tergal  length  on  median  line.  No  discal  macrochaetae^ 
no  median  on  first  three  segments.  Basal  segments  of  hjpopygium 
exposed  with  full  posterior  aspect,  not  ventral.  Claws  not  much 
longer  than  last  tarsal  joint.  Apical  cell  closed  a  little  before  wing- 
tip,  hardly  petiolate;  cubitus  in  a  broad  gentle  curve,  apical  and 
hind  cross  veins  parallel  with  hind  margin  of  wing,  the  hind  cross  vein 
very  sinuate  and  close  to  cubitus.  Small  cross  vein  opposite  end  of 
first  vein.    Tegulae  small. 

>O»m00PHANU  ELBQANSptWijiclii. 

Length  of  body,  12  mm.;  of  wing,  9  mm.  One  male,  Ehow  Sai 
Dow,  1,000  feet,  Trong,  Lower  Siam,  Jan.-Feb.,  1899  (W.  L.  Abbott), 

Head  black,  thinly  silvery,  the  parafaoials  and  cheeks  showing 
more  heavily  silvery-white.  Palpi,  antennae,  thorax,  and  scutellum 
black,  with  thin  silvery  coat;  vittae  of  mesoscutiun  coalesced,  forming 
a  pair  of  very  wide  heavy  black  vittae  before  suture  and  separated  by  a 
brassy  median  vitta,  joined  in  an  unbroken  black  behind  suture. 
Humeri  brassy.  Posterior  margin  of  first  abdominal  segment,  all  of 
second,  and  broad  anterior  border  of  third  deep  yellow,  the  third  with 
silvery-white  pollen  over  the  yellow;  rest  of  abdomen  soft  black,  the 
fifth  segment  with  pale  golden  pollen  visible  in  oblique  view.  Hy- 
popygium  rufous.  Hind  legs  mostly  yellow,  the  others  mostly  dark 
brown;  the  front  tibiae  and  tarsi  mostly  yellowish,  the  middle  femora 
considerably  yellow.  Wings  deeply  infuscate  on  costal  half,  the 
discal  cell  and  a  subcostal  streak  yellowish.    Tegulae  whitish. 

n6lotype.—No.  20062,  U.S.N.M. 
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A  RECENTLY-FOUND  IRON  METEORITE  FROM  COOKE- 
VILLE,  PUTNAM  COUNTY,  TENNESSEE. 


By  George  P.  Mbbbill, 
Head  Curator ,  Department  of  Geology,  United  Statu  National  Mueeum, 


The  iron  described  below  was  first  brought  to  my  attention  by 
Dr.  T.  Poole  Maynard  of  Atlanta,  Georgia,  who  stated  that  it  had 
been  found  some  three  years  i^.  Nothing  is  known  regarding  its 
fall,  but  it  is  obviously  very  old. 

As  received,  the  iron  was  in  the  form  of  a  roughly  polygonal  mass^ 
so  badly  oxidized  that  its  original  form  was  greatly  obscured  (pi.  28, 
fig.  2).  The  weight,  before  cutting,  was  2,132  grams.  A  cut  sur- 
face shows  an  imusual  feature  in  its  very  regular  octahedral  coarse 
crystallization  (pi.  28,  fig.  1).  Practically  the  entire  mass  is  made 
of  broad  kamacite  bands  2  to  6  mm.  in  width.  Between  these  lie, 
quite  regular  and  parallel,  very  thin  plates  of  taenite.  Between  the 
broad  bands  and  the  taenite  is  always  a  thin  zone  of  oxidized  mate- 
rial, which  may  be  due,  in  part,  to  lawrencite,  but  probably  repre- 
sents a  line  of  structural  weakness  along  which  the  oxidation  would 
naturally  progress  most  rapidly.  Nowhere  are  there  plessite  areas. 
In  a  single  instance  a  sulphide  (troilite?)  nodule  some  10  mm.  in 
diameter  appears.^  The  kamacite  bands  are  peculiarly  pitted  by 
rust  spots,  which  suggest  a  somewhat  spongy  condition  of  the  original 
metal. 

>  Since  tbe  above  was  written  the  Iraii  bas  bean  cat  into  several  slioss,  one  of  which  shows  along  the 
maigfai  an  elongated  area  of  what  at  first  sight  was  snpposed  to  be  troiUte,  but  which  being  magnetic 
was  tested  and  found  to  consist  mahily  of  the  nonmagnetic  solphlde  with  the  nsoal  admixture  of  schrsi- 
bersite  along  the  bordw.  To  this  last  was  doe  the  iq>parent  magnetic  character  of  the  entire  mass, 
whkih  was  some  50  mm.  ta  length  by  10  mm.  in  breadth. 
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An  analysis  by  J.  E.  Whitfield  yielded: 


Fho8ph<»nu(P) aiTD 

Sulphur  (S) 877 

Nickel  (Ni) .* aSW 

Cobalt  (Co) 870 

Carbon  (C) 204 

Iron(Fe) OL820 

Iron  oxide 27.890 

Nickel  oxide  (NiO LlOO 

Sulphuric  add  (SO,) a086 

Ignition 2.750 

10a665 

Total  iron 80.852 

Iron  in  oxides 19. 528 

MetaUiciron 6L329 

The  ignition  was  made  independently  on  a  fragment  somewhat 
more  highly  oxidized  than  that  used  for  analysis.  This  doubtless 
accounts  in  part  for  the  footing  up  so  much  in  excess  of  100. 

The  main  mass  of  the  iron,  weighing  1,570  grams  after  cutting,  is 
in  the  possession  of  Ward's  Natural  Science  Establishment,  Roches- 
ter, New  York.  To  them  I  am  indebted  for  material  for  analysis 
and  a  sUce  for  the  museum  collections. 

EXPLANATION  OP  PLATE  28. 

FiQ.  1.  Etched  slice  of  the  Cookeville,  Tenneesee,  meteoric  iron.    Natural  aze.    Oat. 
No.  518.    The  dark  border  at  the  upper  left  and  below  ia  of  oxidized  ma- 
terial. 
2.  The  CookeviUe  meteoric  iron  as  found. 
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The  Cookeville  Meteoric  Iron. 

For  explanation  of  plate  see  page  326. 
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TWO    NEW    FOSSIL    PLANTS    FROM    THE    TRlASSIC    6^ 

PENNSYLVANIA. 


By  Edoab  T.  Whbbby, 

AaiUant  Curator,  IHviium  of  Mineralogy  and  Petrology, 
United  States  National  Muaeum. 


I.  A  NEW  CONIFER  FROM  CARVBRSVILLB. 

The  OGourrence  of  fossil  plants  at  Carversville,  Bucks  County, 
Pennsylvania,  was  first  made  known  by  Prof.  Amos  P.  Brown  in 
1911.*  In  addition  to  the  two  cyoads  and  four  conifers  described  by 
Professor  Brown,*  fragmentary  remains  of  several  other  species  of 
both  classes  are  present  at  the  locality,  and  one  conifer,  collected  by 
the  writer  in  1912,  is  sufficiently  well  preserved  to  justify  description. 
It  bears  some  resemblance  to  a  plant  which  has  been  found  in  the 
Triassic  of  other  parts  of  this  country,  and  assigned  to  Paliasya 
spTienolepis  (Friedrich  Braun)  Brongniart,'  but  its  leaves  are  too  long, 
slender,  widely  spaced,  and  with  too  obscure  a  midrib  for  it  to  be 
identified  with  that  or  any  other  previously  known  form.  It  appears 
to  belong,  however,  to  the  same  genus,*  and  is  accordingly  described  as : 


PAUaSTA  LONGIFOLIA,  new  i 

Plate  29. 

Description. — Stem  6-8  mm.  in  diameter,  striate,  with  subopposite 
leafy  branches  2-2.5  mm.  in  diameter  at  intervals  of  5-6  cm.,  and 
with  scattered  leaves  between  the  branches.  Leaves  of  main  stem 
and  branches  alike,  2-3  cm.  long,  1.5-2.5  mm.  wide,  separated  by 
interspaces  of  about  their  own  width,  inclined  at  45-60®,  subopposite; 
linear  in  outline,  gradually  and  sUghtly  contracted  at  the  base  and 
somewhat  decurrent;  toward  terminations  narrowed  slightly,  but 

>  Proo.  Acad.  Nat.  ScL,  Phlla.,  19U,  p.  17,  pis.  1-6. 

•  PodozamUesformoittt  Brown,  ZamUet  velderi  Brown,  CketroUpii  muentteri  (Sohenk)  Sdhlmpflr,  C,  latm 
Brown,  Palkiifa  diffuaa  (Emmons)  Fontaine,  and  P.  oMura  Brown. 

•  In  York  County,  Pa.,  Ward,  Status  of  the  Mesocoio  floras  of  the  U.  8.,  30th  Ann.  Rept.  U.  8.  Geol. 
Surrey,  pt.  2, 1900,  p.  340,  pi.  33;  and  In  North  CaroUna,  Fontaine,  idem.,  p.  806,  pis.  44-45. 

^DiflMigfrom  Foitrte  in  having  the  leaves  all  alike,  and  from  i426er«te  in  the  leaves  being  mooh  iooger 
than  broad  and  in  the  presence  of  a  distinct  (though  faint)  midrib. 
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tips  obtuse;  nerves  4-7,  parallel;  midrib  rather  indistinct,  yet  un- 
doubtedly present  in  some  leaflets. 

2Vp«.— Cat.  No.  34992,  U.S.N 3t 

Locality. — Quarry  one-fourth  mile  northeast  of  Carversville,  Bucks 
County,  Pennsylvania;  fragments  fairly  common  in  the  dark  gray 
micaceous-sandy  shales  at  this  locality,  but  mostly  poorly  preserved. 

Horizon. — ^Lockatong  formation;*  probably  within  a  few  feet  of 
the  base. 

The  lack  of  similarity  between  most  of  the  plants  of  this  locality 
and  those  of  York  County,  Pennsylvania  (about  100  miles  to  the 
southwest),  as  well  as  those  of  '\^rginia  and  North  Carolina,  is  a  note- 
worthy fact.  In  the  absence  of  exact  means  of  correlation  between 
the  beds  of  the  several  regions,  it  is  not  possible  to  decide  whether 
this  is  due  to  geographic  or  to  stratigraphic  separation;  but  there 
is  nothing  about  any  of  the  forms  occiuring  here  to  cast  doubt  on  the 
correctness  of  the  usual  assignment  of  the  Lockatong  formation  to  the 
^fiddle  Triassic. 

2.  A  PLANT  OF  UNKNOWN  AFFINITY  FROM  NORTHERN  BUCKS 

COUNTY. 

About  a  mile  south  of  the  town  of  SellersviUe  a  lens  of  green  to 
black  shale  some  50  feet  in  thickness  occurs  in  the  midst  of  the  usual 
soft  red  sediments  (Brunswick  shale)  of  the  region.  Where  cut  by  the 
Philadelphia  &  Reading  Railway  line  this  shale  contains  the  remains 
of  a  plant  which  Ib  so  definite  that  it  seems  worth  description,  even 
though  its  S3rstematic  position  is  indeterminate.  Scattered  frag- 
ments of  what  is  apparently  the  same  form  occur  in  similar  beds 
along  this  railroad  in  Lehigh  Coimty^  three-fourths  mile  northeast  of 
Coopersburg  station.  Fragments  of  what  may  be  the  same  plant 
occur  in  the  Cumberland  area,  North  Carolina,'  and  elongated  leaves 
resembling  those  of  the  present  plant  in  York  County,  Pennsylvania.* 
As  pointed  out  by  Ward,  a  generic  name  which  carries  with  it  no 
systematic  impUcations  is  desirable  for  such  material,  and  as  it  is 
very  unusual  to  find  determinable  fossil  plants  in  the  Brunswick 
beds,  the  name  BrunsvncJcia  seems  the  most  appropriate. 

1  Profassor  Brown,  at  the  tlma  of  the  pubUcatlon  of  his  ptper,  had  not  visited  the  locality,  bat  as  the  map 
of  the  Second  Pennsylvania  Geological  Survey  shows  the  rock,  at  the  point  where  the  quarry  was  reported 
to  he,  as  "Norristovm  riiale''  (now  termed  Stodctoo  ibrmatiQii),  Professor  Brown  gave  this  as  the  horiion 
of  the  occurrence.  The  matrix  of  the  fossils  is,  however,  like  what  has  been  described  as  the  "Gwynedd"' 
(Lockatong  formatian),  and  on  visiting  the  quarry  in  1013,  the  present  writer  found  it  to  lie  within  that 
formation,  although  not  far  above  its  base.  This  oorreotiaD  is  here  emphasised  because  of  the  desirability 
of  locating  as  exactly  as  possible  the  hcrisoos  at  which  fossils  occur  in  the  oomparatively  unJoesillteroini 
Triassic  beds. 

*  Fontaine,  Mon.  6,  U.  8.  (}eol.  Survey,  1888,  p.  00,  pi.  48,  fig.  4. 

»  York  iagramimHiet,  Wanner  and  Ward,  aoth  Ann.  Bept.,  U.  B.  Oeol.  Survey,  1000,  pt.  2,  p.  264,  pi.  34. 
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BEUNSWICKIA,  aew  f enas. 
Tyfe  of  the  gemu. — ^The  following  new  species: 

BBUNBWICKIA  DDBU,  Mw  «mIm. 
Plate  30. 

Description. — Groups  of  elongate,  striate  leaves,  diverging  in  a 
plane,  with  the  following  detailed  characters:  Length,  6  cm.  or  more; 
width,  1.5-2  mm.;  rather  thick  and  rigid;  outline  linear;  nerves  6-8, 
equidistant,  parallel,  somewhat  imequal,  though  without  definite 
midrib;  at  base  sheathing  the  stems,  which  are  apparently  branched, 
and  divei^ing  so  that  they  are  ultimately  separated  by  interspaces 
of  about  their  own  width;  in  one  specimen  curving  upward  in  a  con- 
ical mass  1  cm.  high,  from  a  structureless  base. 

Ihfpe.—CeLt.  No.  34993,  U.S.N  Jl. 

Localities. — Cut  of  Philadelphia  &  Reading  Railway  three-fourths 
mile  south  of  SeUersville  station,  Bucks  County,  Pennsylvania;  also 
along  the  same  road  three-fourths  mile  northeast  of  Coopersburg 
station,  Lehigh  County,  Pennsylvania.  At  the  first  fairly  abundant, 
and  forming  prominent  yeUow  streaks  in  the  black  shale. 

Horizon, — ^Brunswick  formation;  the  first  locality  lies  approxi- 
mately 2,800  feet  above  the  base  of  the  formation,  the  second  7,000 
feet  higher.  This  plant  has  of  course  no  value  in  determining 
whether  the  Brunswick  is  of  uppermost  Triassic  or  lowermost  Juras- 
sic age — a  question  which  can  only  be  decided  by  discovery  of  more 
definitely  determinable  fossils  therein. 
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Brunswickia  dubia,  new  species. 

For  DE6CRIPTION  SEE  PAGE  329. 
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TWO  NEW  LAND  SHELLS  FROM  THE  WESTERN  STATES, 


By  Paul  Babtsoh, 
Curatcftf  Divition  of  Marine  InverUbraUSf  JJmUd  8tau»  National  Mumwn. 


While  accompanying  her  husband,  the  Secretary  of  the  Sniith- 
sonian  Institution,  on  a  collecting  trip  through  the  Northwest,  Mrs. 
Walcott  gathered  some  specimens  of  Oreohelix  in  Montana.  These 
belong  to  an  undescribed  race  which  I  take  pleasure  in  naming  for  the 
discoverer. 

The  second  subspecies,  OreoTidix  idaJioengis  baUeyiy  here  described 
was  collected  by  Mr.  Vernon  Bailey  of  the  Biological  Survey,  in  1896, 
on  a  limestone  ridge,  at  an  altitude  of  700  feet,  in  the  Seven  Devils 
Moimtains  of  Idaho. 

OEBOHSLIZ  TAVAPAI  MABIAB.  MW  wAijiriM. 

PUte  31,  figs.  1-3. 

SheU  decidedly  depressed  helicoid,  almost  lenticular,  flesh  colored, 
with  a  narrow  brown  band  on  the  upper  surface,  which  is  a  httle 
nearer  the  peripheral  cord  than  the  suture,  and  a  second  even  nar* 
rower  one  bordering  the  peripheral  cord  on  the  lower  surface.  Nuclear 
whorls  scarcely  differentiated  from  the  succeeding  turns,  bearing  the 
same  sculpture  as  the  adult  whorls,  but  a  little  less  strongly  expressed. 
Periphery  of  the  whorls  provided  with  a  cord-Uke  keel,  which  becomes 
somewhat  weakened  on  the  last  quarter  of  the  last  turn.  Entire 
surface  both  above  and  below  marked  by  slender  threadlike  incre- 
mental lines  and  fine  spiral  striations;  last  whorl  slightly  descending 
near  the  aperture.  Base  broadly,  openly  umbilicated,  well  rounded; 
a  little  more  convex  at  the  umbilical  wall  than  at  the  lateral  margin. 
Aperture  very  oblique,  oval;  peristome  neither  thickened  nor  re- 
flected at  the  edge;  parietal  wall  strong,  rendering  the  peristome 
complete. 

The  type  and  eight  specimens  of  this  subspecies  (Cat.  No.  215132, 
U.SJT.M.),  were  collected  by  Mrs.  Mary  Walcott  on  Squaw  Creek 
near  the  mouth  of  Gallatin  Canyon,  Montana.    The  type  has  5.6 
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whorls  and  measures:  Altitude^  10.0  mm.;  greatest  diameter^  22.5 
mm.;  least  diameter,  19.6  mm. 
The  other  specimens  yield  the  following  additional  measurements 


NnmbOTOfwborli. 

Altitllds. 

OiwteitdiMift- 
etar. 

L«Mtdlaiii- 
etar. 

Type            5.6 

10.0 

22.5 

19.6 

5.4 

9.3 

21.2 

18.0 

6.6 

9.1 

21.1 

18.4 

6.3 

9.0 

20.0 

17.3 

6.6 

10.0 

22.4 

18.7 

5.6 

8.6 

20.5 

18.0 

5.6 

9.1 

20.7 

18.5 

5.2 

8.2 

18.3 

16.6 

5.4 

9.9 

19.5 

17.3 

Largert         5.6 

lao 

22.5 

19.6 

Least            5.2 

8.2 

18.3 

15.6 

Average        5. 47 

9.24 

20.69 

17.93 

This  race  of  Oreohdix  yavapai  Pilsbry  is  the  most  northern  one  so 
far  reported.  It  differs  from  the  typical  form,  which  comes  from 
"Purtyman's  Ranch  on  Oak  Creek,  Tavapai  County,  about  40 
miles  from  Jerome,  Arizona,"  in  being  larger,  more  sohd  and  more 
acutely  keeled.  Dr.  Henry  A.  Pilsbry  gives  the  following  measure- 
ments of  his  0.  ycwapai:  Altitude  8.7-9.5  mm.;  greatest  diameter 
15.2-16.6. 

Our  race  appears  nearest  related  to  OreoheKx  yavapai  angdiea 
Pilsbry  and  Ferriss,  which  was  collected  by  these  authors  near  the 
base  of  the  Crossbed  Sandstone,  Bright  Angel  Trail,  Grand  Canyon, 
Colorado.  Of  this  Doctor  Pilsbry  has  kindly  sent  me  eight  specimens 
for  the  collection  of  the  United  States  National  Museum  (Cat.  No. 
215085),  which  yield  the  following  measurements: 


Nomberof  wboclB. 

Altitud*. 

etar. 

LMStdiam- 
etMT. 

Type            4.6 

8.0 

18.0 

15.2 

4.7 

7.6 

17.4 

15.0 

5.0 

7.3 

17.0 

14.6 

4.9 

8.0 

17.3 

14.1 

4.9 

8.0 

16.9 

14.6 

4.8 

8.0 

17.5 

14.5 

4.8 

8.0 

17.6 

14.6 

5.0 

8.3 

16.4 

14.0 

Largest         5.0 

8.3 

18.0 

15.2 

Least            4.6 

7.3 

16.4 

14.0 

Average        4. 83 

7.9 

17.26 

14.57 

In  addition  to  the  differences  expressed  by  the  measurements, 
our  shell  has  the  peripheral  keel  even  more  compressed  than  Oreo- 
lidix  yavapai  angelica  Pilsbry  and  Ferriss. 
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PUte  31,  figs.  4-«. 

Shell  depressed,  helicoid.  Nuclear  whorls  2),  marked  by  some* 
what  irregularly  disposed,  crude,  axial  ridges,  and  fine  spiral  striations. 
The  postnuclear  whorls  are  well  rounded,  marked  by  very  coarse, 
broad  and  strong,  decidedly  retractively  slanting  axial  ribs,  of  which 
23  occur  upon  the  last  whorl  of  the  type.  These  ribs  and  the  spaces 
between  them  are  crossed  by  strong  incremental  lines.  In  addition 
to  the  axial  sculpture  the  whorls  are  marked  by  fine  closely  spaced 
spiral  striations  which  are  beet  developed  in  the  intercostal  spaces  of 
the  last  whorl.  Periphery  of  the  last  whorl  with  a  slender  keel. 
Base  broadly  openly  umbiUcated,  marked  by  the  continuations  of  the 
axial  ribs  which  extend  well  within  the  umbilicus,  and  spiral  sculp- 
ture like  the  upper  surface.  Aperture  oblique,  subcircular,  peristome 
not  reflected. 

The  type  and  two  additional  specimens  (Cat.  No.  133221,  U.S.N.M.) 
were  collected  on  a  limestone  ridge  on  the  side  of  a  rapid  creek,  at  an 
altitude  of  3,700  feet,  in  the  Seven  Devils  Mountains,  Idaho,  by  Mr. 
Vernon  Bailey  of  the  United  States  Biological  Survey.  This  shell  is 
at  once  distinguished  from  Oreohdix  idahoensia  idahoensia  Newcomb 
by  its  much  smaller  size,  more  depressed  form,  decidedly  open,  funnel 
shaped  umbilicus,  and  the  presence  of  a  slender  peripheral  keel. 
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Two  New  Land  Shells  from  the  Western  States. 

For  description  see  pages  331  and  333. 
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A  CONTRIBUTION  TO  OUR  KNOWLEDGE  OF  THE  WHITE 
FLIES  OF  THE  SUBFAMILY  ALEYRODINAE  (ALEY- 
RODIDAE). 


By  a.  L.  Quaintanoe  and  A.  C.  Bakeb, 

0/ th»  Bureau  of  Entomology  f  UniUd  States  Departm$nt  of  AgriatUun* 


INTRODUCTION. 

The  present  paper  is  in  continuation  of  the  writers'  work  on  the 
classification  of  the  Aleyrodidae  published  as  Parts  1  and  2  of  Bulletin 
27,  technical  series,  Bureau  of  Entomology,  and  is  based  on  material 
in  collections  of  the  United  States  National  Museum  and  the  Bureau 
of  Entomology.  These  collections  during  recent  years  have  been 
materially  augmented  by  the  receipt  of  specimens  from  various  parts 
of  the  world,  especially  oriental  regions  and  tropical  North  America. 

Recent  years  have  witnessed  considerable  activity  on  the  part  of 
entomologists  in  the  study  of  the  Aleyrodidae,  and  the  number  of 
species  at  present  known  is  considerably  in  excess  of  the  number 
at  one  time  thought  to  exist.  It  is  certain  that  there  are  very  many 
as  yet  unrecognized  species,  especially  in  tropical  regions,  and  it  is 
hoped  that  entomologists  and  collectors  who  have  opportunity  will 
interest  themselves  in  this  comparatively  unworked  group  of  insects. 

Genus  ALEUROC ANTHUS  >  Qmfatance  and  Baker. 

Akurocanihus  Quaintanob  and  Baxsb,  Tech.  Ser.  27,  pt.  2,  Bur.  Ent.  U.  8. 
Dept.  Agr.,  1914,  p.  102. 

Pupa  case  medium  in  size,  subelliptic  in  outline,  usually  dark  brown 
orblackincolor;marginof  case  toothed,  the  wax  tubes  very  prom- 
inent; submarginal  area  not  separated  from  dorsal  disk;  dorsum 
without  papillae  or  pores,  though  bearing  many  heavily  chitinized 
spines  variously  arranged;  tracheal  folds  usually  not  discernible, 
though  evident  in  a  few  species;  wax  secrotion  usually  present  as  a 
narrow  fringe  from  marginal  wax  tubes.    Vasiform  orifice  small, 

iAlewodavoeUacowiV%wsimi,Algunietcltrkola}itmBU^ 
banktiae  Haskell  are  not  indnded  in  the  fbllowlng  key.    Of  the  first  three  species  the  descriptions  are  so 
poor  that  it  is  impossible  to  arrive  at  an  imdvstandlng  of  the  species.   The  last  we  place  here  doabtfiiUy 

on  the  stractore  of  the  larva,  the  slide  of  papa  case  being  in  sodi  oondition  that  it  is  impoesihle  to  make  oot 
any  details. 
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rounded  or  subcordate  in  outline,  situated  on  a  tubercle-like  projec- 
tion of  dorsum;  operculum  similar  in  shape  and  almost  entirely 
filling  it,  obscuring  the  lingula. 

Adult  with  one  flexure  in  radial  sector  of  forewing  and  no  spur  of 
media;  wings  usually  blotched  or  shaded.  Males  much  smaller 
than  females. 

Type. — AleurocarUhus  spiniferus  (Quaintance). 

KBT  TO  BPBCIBB  OF  ALEUBOCiLNTHUS. 

1.  Pupa  caae  with  12  spmes  on  anterior  half  of  case  only T-mgnatuM, 

2.  Pupa  case  with  100  ar  more  long  spines  situated  close  together,  f<Miniiig  a  sub- 

marginal  ring;  color  black;  size  2  by  1.6  nmi longUpmvM. 

Pupa  case  with  50  or  less  rather  long  spines  fonning  a  submarginal  ring 3. 

3.  Pupa  case  with  about  50  spines  forming  submarginal  ring;  color  yeUowish;  sixe 

1.33  by  0.99  mm kirmuus. 

Pupa  case  with  less  than  40  spines  forming  the  submarginal  ring 4. 

4.  Pupa  case  with  30-36  spines  forming  submarginal  ring 5. 

Pupa  case  with  16-26  spines  forming  submarginal  ring 7. 

5.  Pupa  case  over  2  mm.  long;  80  hooked  spines  forming  a  ling  around  the  d<»Bum 

just  within  the  margin;  colcnr  black hixmbume. 

Pupa  case  less  than  2  mm.  long 6. 

6.  Teethof  the  margin  knobbed,  a  space  of  0.1mm.  occupied  by  10  teeth;  size  1.39  by 

0.88  mm. ;  submarginal  area  armed  with  34-36  prominent  spines mangiferec 

Teeth  of  the  margin  not  knobbed,  but  triangular  and  somewhat  acute;  space  of 
0.1  mm.  occupied  by  14  teeth;  pupa  case  black,  submarginal  spines  arranged 
in  two  series;  adults  with  mottled  wings dlrijpenhu. 

7.  Submarginal  spines  extending  out  some  distance  beyond  the  margin  ci  case 8. 

Submarginal  spines  not  extending  beyond  the  margin  of  the  case,  or  but  ali^tly 

beyond  it U. 

8.  Teeth  of  the  margin  of  case  knobbed,  a  space  of  0.1  mm.  occupied  by  13  teeth; 

size  1.09  by  0.68  mm.;  color  black oalopkyUL 

Teeth  of  margin  not  knobbed > 9. 

9.  Teeth  of  margin  very  large  and  rounded,  a  space  of  0.1  nmi.  occupied  by  6  <Mr  7  teeth; 

spines  long  and  prominent;  color  black;  size  of  case  1.4  by  0.89  mm. ;  adults  with 

dark  wings  and  clear  markings;  bodies  reddish  brown woglumL 

Teeth  of  margin  not  large,  a  space  of  0.1  mm.  occupied  by  12  or  m<n«  teeth 10. 

10.  Teeth  of  margin  not  acute,  moderate  in  size,  a  space  of  0.1  mm.  occupied  by  12 

teeth;  size  of  case  1.23  by  0.88  mm. ;  spines  not  long;  eggs  with  reticulate  mark- 
ings  spinifenu. 

Teeth  of  margin  somewhat  acute,  the  outer  spaces  shallow;  a  space  of  0.1  mm. 
occupied  by  16  teeth;  size  1.168  by  0.75  mm. ;  egg  striated piperis. 

11.  Submarginal  spines  not  extending  beyond  the  margin  of  case,  or  but  slightly 

beyond  it,  and  split  at  their  apices  into  a  nimiber  of  fine  fimbrications;  submar- 
ginal area  corrugated  or  granular 12. 

Submarginal  spines  very  short,  becoming  mere  tubercles;  color  brown  to  black, 
marginal  teeth  distinctly  serrated;  fdze  of  pupa  case  0.752  by  0.512  mm. 

dutimiUu, 

12.  Dentition  moderately  acute,  a  space  of  0.1  mm.  occupied  by  26  teeth;  color  on  leaf 

dark  brown;  yellowish  under  the  microscope •pmottu. 

Dentition  quite  acute,  a  space  of  0.1  mm.  occupied  by  26  teeth;  color  on  leaf 
deep  black,  under  microscope  dark  brown;  spines  stout,  deep  black  at  base; 
size  1.01  by  0.72  mm.;  egg  reticulate  with  stalk  nearly  twice  length  of  egg 

gemtus. 
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ALBDROCANTHIJ8  BABfBUSAB  (PMd). 

Plate  32,  figs.  1-9. 
Aleurodet  bambugae  Peal,  Joum.  Amat.  Soc.  Bengal,  vol.  72,  1903,  p.  85. 

A.  hambuaae  is  a  large  species,  approaching  in  size  "UyngiapirwLS.  It 
is  also  found  upon  the  same  host  plant  which  might  lead  one  to 
believe  that  the  two  forms  are  identical.  The  number  of  spines 
given  by  Peal  for  hamhusae  is,  however,  very  different  from  that 
found  on  longiapin/us.  In  clearing  the  case  sufficiently  for  study 
many  of  the  spines  are  destroyed  and  their  position  is  indicated  only 
by  stubs,  or  even  their  tubercles.  It  is  possible,  therefore,  that  Peal 
may  have  overlooked  a  number  of  them.  Since,  however,  his  speci- 
mens were  destroyed  by  fire,  this  can  not  now  be  determined,  as  bam- 
lume  has  not  been  subsequently  described. 

Egg, — ^Length,  0.25  nmi.  by  0.11  nmi. 

Color  light  brown.  Surface  sculptured  with  hexagons.  Attached 
in  an  upright  position  to  leaf  by  a  short  peduncle. 

Larva,  first  stage. — Size,  0.35  mm.  by  0.2  mm. 

Shape  elliptical,  narrow  for  its  length.  Color,  deep  black;  dark 
brown  under  the  microscope.  The  dorsum  is  completely  hidden  by 
a  quantity  of  white  fluff  which  is  produced  by  a  series  of  submarginal 
pores,  "niere  is  an  elevated  mesio-dorsal  ridge  extending  anteriorly 
abnost  to  the  margin  and  posteriorly  to  the  vasiform  orifice.  Seg- 
ments of  abdomen  fairly  distinct.  Margin  crenulated,  bearing  a 
series  of  closely  apposed  pores  which  produce  a  regular  but  somewhat 
short  horizontal  fringe.  Ventrad  just  within  the  margin  a  series  of 
pores  which  produce  a  scanty  white  secretion.  There  are  four  long 
setae  on  cephaUc  and  four  on  caudal  margins.  On  the  dorsum  there 
are  four  long,  stout  curved  spines  which  are  situated  a  pair  on  the 
cephalic  and  a  pair  on  the  anterior  edge  of  the  abdominal  region. 
They  are  placed  on  the  sides  of  the  medio  dorsal  ridge*  The  spines 
point  backwards.  Each  spine  is  about  half  the  length  of  the  body, 
the  anterior  pair  being  dightly  longer.  Two  short  stout  curved 
spines  are  situated  one  on  each  side  of  the  vasiform  orifice.  Vasi- 
form orifice  large,  elevated  on  a  tubercle.  It  is  apparently  similar 
to  that  in  the  puparium  but  owing  to  the  color  is  difficult  to  make 
out. 

Larva,  second  stage. — Size,  0.55  mm.  by  0.3  mm. 

Similar  except  in  size  to  larva,  third  stage. 

Larva,  third  stage. — Size,  1  mm.  by  0.55  nmi. 

Shape  eUiptical,  somewhat  broader  proportionately  than  in  the 
first  stage.  Color,  dense  black.  There  is  a  distinct  mesio  dorsal 
ridge  which  is  somewhat  slighter  than  in  the  preceding  stage.  Ab- 
dominal segments  distinct.  Area  surrounding  vasiform  orifice 
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darker  than  the  rest  of  the  abdomen.  Margin  broad  crenulated. 
Mesad  the  margin  ends  at  a  broad  ridge  which  separates  it  from  the 
rest  of  the  dorsum.  Along  its  edge  are  a  series  of  large  closely 
apposed  pores  which  produce  a  short  but  abundant  horizontal  fringe 
of  wax.  The  upper  surface  of  the  margin  bears  a  large  number  of 
extremely  minute  pores.  These  pores  produce  a  quantity  of  white 
fluffy  wax  filaments  which  curve  inwards  and  cover  the  dorsum. 
Ventrally  a  little  within  the  margin  there  are  a  series  of  pores  which 
produce  a  small  quantity  of  wax.  The  dorsum  is  covered  with  a 
number  of  stout  spines.  There  are  a  pair  on  the  cephalic  region  at 
end  of  mesio  dorsal  ridge  and  nearly  on  the  margin;  two  pairs  placed 
fairly  close  together  on  the  cephalic  region;  a  pair  placed  widely 
apart  on  the  thoracic  region;  immediately  behind  this  pair  there  are 
two  pairs  placed  fairly  close  together  on  the  lower  edge  of  the  mesio 
dorsal  ridge;  a  pair  of  spines  on  each  of  the  third,  fourth,  and  fifth 
abdominal  segments;  and  two  stout  curved  spines,  one  on  each  side 
of  the  vasiform  orifice.  There  are  two  short  setae,  one  on  each  side 
of  the  vasiform  orifice  and  two  fairly  long  setae  caudad  on  margin. 
The  vasiform  orifice  as  in  preceding  stages,  but  in  some  specimens 
the  lingula  appears  large  and  dtunb-bell  shaped. 

Ixirva,f(ywrth  stage. — Size,  1.4  mm.  by  0.9  mm. 

Shape  eUiptical,  anterior  edge  abruptly  conical.  Color,  dense 
black.  Mesio  dorsal  ridge  as  in  preceding  stages.  A  broad  crenu- 
lated margin  which  ends  mesad  in  an  elevated  ridge  which  separates 
it  from  the  rest  of  the  dorsum.  The  margin  ends  in  a  series  of  large 
closely  apposed  pores  which  produce  a  short  thick  marginal  fringe 
of  white  wax.  The  upper  surface  of  the  margin  is  covered  with  a 
large  number  of  minute  pores  which  produce  a  quantity  of  white 
fluff,  which,  curving  inwards,  covers  the  dorsum.  Segments  of  abdo- 
men distinct.  The  dorsum  is  covered  with  a  large  niunber  of  stout 
spines  which  lie — ^five  pairs  on  the  cephalic  region;  four  pairs  on  the 
thoracic  region,  and  five  pairs  on  the  abdominal  segments.  There  is 
also  a  stout  curved  pair  situated  one  on  each  side  of  the  vasiform 
orifice.  There  are  two  short  setae,  one  on  each  side  of  the  vasiform 
orifice  and  a  slightly  longer  pair  caudad  on  margin.  Vasiform  ori- 
fice large  in  proportion  to  its  size  as  compared  to  the  vasiform  orifice 
in  the  puparium. 

Puparium. — Size,  2.1  mm.  by  1.4  mm. 

Shape  elliptical,  broadest  caudad.  Color,  dense  black.  Distinct 
mesio-dorsal  ridge,  which  is  narrow  and  sharp  anteriorly  and  broad 
and  rounded  posteriorly.  From  this  ridge  there  are  a  series  of  five 
ridges  which  mark  out  the  abdominal  segments.  Margin  broad,  crenu- 
lated, bearing  on  its  upper  surface  a  large  number  of  minute  pores 
which  produce  a  quantity  of  white  wax  filaments  which  curling 
inwards  conceal  the  dorsum.    There  are  a  series  of  closely  apposed 
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maiginal  pores  which  produce  a  short  but  abundant  horizontal  secre- 
tion of  wax.  Thero  are  ventrally  on  margm  a  series  of  pores  which 
produce  a  small  quantity  of  wax.  The  dorsum  is  covered  with  a 
large  number  of  short  but  stout  spines.  These  spines  are  grouped  as 
follows.  There  are  30  hooked  spines  forming  a  ring  around  the 
dorsum  just  within  the  margin.  The  other  spinos  are  shorter  and 
are  situated  as  follows.  A  double  row  of  eight  spines  across  the  ceph- 
alic region;  four  spines  on  the  thoracic  region;  16  spines  in  a  row 
down  the  mesio  dorsal  ridge  on  the  abdominal  region;  two  rows  of 
three  spines,  one  row  on  each  side  of  the  mesio  dorsal  ridge  on  first 
and  second  abdominal  segments;  two  rows  of  two  spines  placed  simi- 
lariy  on  third  and  fourth  segments  and  one  spine  on  each  side  of  the 
mesio-dorsal  ridge  on  the  fifth  segment.  A  pair  of  short  stout  spines 
placed,  one  on  each  side  of  the  vasiform  orifice.  Two  long  setae 
caudad  and  two  cephalad  on  mai^in.  The  vasiform  orifice  is  situated 
on  a  short  tubercle  at  the  posterior  end  of  the  mesio  dorsal  ridge; 
shape,  oval.  Operculum  similar  in  shape  but  somewhat  smaller, 
the  lower  half  apparently  sUghtly  ridged.  Lingula  indistinct,  shape 
rectangular,  broader  than  long.  It  is  completely  covered  by  the 
operculum. 

AduU. — ^Unknown. 

Tliis  Aleurodid  occurs  plentifully  on  various  species  of  bamboo  in 
the  vicinity  of  Calcutta.  As  a  rule  only  a  few  leaves  in  a  bamboo 
dump  are  attacked  by  the  insect.  I  have,  however,  sometimes  f  oxmd 
it  occurring  in  very  lai^e  niunbers  in  some  bamboo  diunps.  It  then 
undoubtedly  is  a  rather  serious  pest  as  frequently  most  of  the  leaves 
are  then  killed.  The  insect  is  kept  in  check  by  a  parasite,  presuma- 
bly a  chalcidid,  as  large  numbers  of  dead  insects  can  always  be  found 
^diich  have  the  minute  hole  on  the  dorsum  made  by  the  parasite  for 
its  exit.  I  have  so  far  obtained  no  specimens  of  the  parasite.  When 
this  Aleurodid  is  detached  from  the  leaf  it  will  be  observed  that  the 
portion  of  the  leaf  beneath  the  insect  is  yellow  and  discolored.  As  a 
rule  the  exuviae  of  the  preceding  stages  remains  attached  to  the 
spines  on  the  dorsum.     (Peal.) 

ALEUROCANTHUS  BANKSUB  (BImMI). 

Plate  33,  figs.  1-5. 
Aleurodet  banltiae  Maskbll,  Trans.  N.  Zeal.  Inst.,  vol.  28, 1896,  p.  423. 

It  is  with  some  hesitation  that  we  place  this  species  here.  The 
type  of  the  pupa  case,  which  is  a  solitary  specimen  in  a  balsam  mount, 
is  in  such  condition  that  it  is  impossible  to  make  out  details.  The 
larva  possesses  numerous  spines  and  is  otherwise  quite  similar  to  the 
forms  we  are  placing  in  this  group,  and  it  is  on  the  strength  of  this 
larval  structure  that  we  place  the  species  in  Aleuroeanihua. 
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Larva. — ^Brown,  elliptical;  length  about  one  forty-fifth  of  an  inch* 
Margin  distinctly  crenulated,  but  bearing  no  fringe.  Abdominal  seg- 
ments fairly  distinct.  Dorsum  bearing,  within  the  margin,  a  row  of 
longish;  strong  spines,  of  which  four,  on  the  anterior  region,  extend 
beyond  the  margin;  also,  on  the  anterior  thoracic  region,  six  other 
spines  in  two  rows;  the  extremities  of  all  these  spines  are  dilated  into 
three  minute  spicules.  Vasifoim  orifice  with  regidarly  convex  sides 
and  end,  the  anterior  edge  concave;  operculum  moderate,  subdrcular, 
lingula  obsolete. 

Pupa  case. — Intense  glossy  black,  flattish,  elliptical;  length  about 
one  twenty-fifth  of  an  inch.  Abdominal  segments  moderately  distinct. 
Margin  crenidated,  but  less  conspicuously  than  in  the  larva;  there  is 
sometimes  a  small  fragmentary  waxy  fringe.  Dorsum  bearing  rows 
of  short  fine  hairs  in  place  of  the  strong  spines  of  the  larva. 

Adult  form  unknown. 

Habitat  in  Australia,  on  Bariksia  iniegrifoUa  and  on  OaJUsteman 
linearis.    My  specimens  were  sent  from  Melboiune  by  Mr.  C.  French. 

Larva  (Sg.  5). — Size  0.64  by  0.432  mm.;  shape  elliptical;  color  light 
brown.  The  dorsum  is  armed  with  a  number  of  spines  which  are 
narrow  and  slightly  swollen  at  the  distal  extremity.  On  the  submar- 
ginal  area  of  the  thorax  there  is  an  even  row  of  10  spines,  five  on 
each  side,  and  on  the  median  ridge  of  the  thorax  there  are  two  other 
pairs.  Ilie  abdomen  has  a  row  of  six  spines  down  each  side  of  the 
subdorsal  area,  the  most  caudal  pair  of  which  is  situated  close  to 
the  vasifoim  orifice.  There  is  also  a  pair  of  prominent  spines  on  the 
median  ridge  of  the  second  abdominal  segment.  The  vasifoim  orifice 
is  situated  on  a  slight  tubercle-like  projection.  It  is  subcordate  in 
outline  (fig.  3)  and  the  operculiun  almost  entirely  fills  the  orifice, 
obscuring  the  lingula.  Just  cephalad  of  the  orifice  there  is  a  pair  of 
small  setae,  one  on  each  side,  and  on  the  caudal  margin  of  case  there 
is  a  pair  of  long  hair-like  spines.  A  similar  but  shorter  pair  is  situ- 
ated on  the  latero-caudal  margin.  The  margin  of  the  case  is  dentate, 
the  teeth  being  small  and  situated  dose  together.  (Fig.  2.)  They 
are  roxmded  at  their  tips  and  irregular  in  size,  some  being  laige  and 
some  small. 

Types,  one  pupa  and  one  larva  on  balsam  moxmts  in  the  MaskeD 
collection. 

ALBDROCANTmiS   CALOPHTLU    OMlMky). 

Plate  33,  figs.  6-10. 

Aleyrodei  cahphylU  Eotinsky,  Bull.  2,  Div.  Ent.  Brd.  Agr.  A  For.  Hawaii,  1907, 
p.  98. 

Pupa  case  (fig.  6). — Size  1.09  by  0.68  mm.;  shape  elliptic  to  oval, 
with  a  well-marked  median  ridge,  particularly  upon  the  abdomen, 
and  the  subdorsal  area  not  greatly  elevated.    On  the  submarginal 
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area  there  is  a  row  of  spines  forming  a  ring  about  the  case.  These 
are  variable  in  length,  the  longest  being  about  0.19  mm.  On  the 
subdorsal  area  there  is  a  row  of  smaller  spines,  four  on  each  side  of 
the  thorax  and  four  on  each  side  of  the  abdomen.  These  are  all  small 
but  the  most  caudal  pair,  which  is  as  long  as  those  of  the  submar- 
ginalring.  On  or  near  the  median  ridge  there  are  the  foUowing  spines: 
One  pair  of  small  ones  in  about  the  middle  of  the  thorax;  one  pair  of 
Tery  small  ones  on  the  first  abdominal  segment;  one  pair  of  long 
ones  on  the  second  abdominal  segment;  and  just  cephalad  of  the 
vasiform  orifice  two  pairs  of  moderately  long  spines,  the  spines  of 
the  most  caudal  pair  situated  dose  together,  and  the  other  one  on 
each  side  of  the  median  ridge.  The  vasif  orm  orifice  (fig.  8)  is  situated 
on  a  wellrmarked  tubercle  which  forms  the  caudal  extremity  of  the 
median  ridge.  It  is  rounded  or  subcordate,  and  its  inner  margin  is 
armed  with  a  series  of  folds.  The  operculum  almost  entirely  fills  the 
orifice  obscuring  the  lingula.  Just  cephalad  of  the  orifice  there  is  a 
pair  of  minute  setae.  The  margin  is  dentate,  the  teeth  being  of 
moderate  size  and  swollen  at  their  tips;  in  this  character  resembling 
those  of  mangiferae.  A  space  of  0.1  mm.  is  occupied  by  13  teeth 
(fig.  7).  Around  the  margin  near  the  base  of  the  teeth  there  is  a 
row  of  minute  tuberded  setae.  The  case  under  the  microscope  is 
dark  brown,  particularly  so  near  the  margins.  On  the  leaf  it  is 
flhining  black  with  little  or  no  dorsal  secretion  and  a  narrow  white 
waxen  marginal  fringe. 

Type.-^ht.  No.  19106,  U.S.NJM[. 

Paratype  material  United  States  National  Museum  collection,  as 
balsam  mounts,  and  pupa  cases  upon  the  foliage. 

Habitat. — On  CahphyUum  neaphyUum,  at  Lieyuka,  Fiji,  Albert 
Koebele,  collector. 

ALBUBOCANTHUS  CTTBICOLUS  (N«wiiMd). 

Aleurodei  cUricola  Nbwstsad,  Mitteilungen  aus  den  ZoologiBchen  MuBeum  in 
Berlin,  vol.  6,  Heft  2,  1911,  p.  173. 

We  have  seen  no  examples  of  this  species. 

Puparium. — ^EUongate  ovate;  black  and  slightly  glossy  when  free 
from  exuviae  of  previous  moults.  Dorsum  may  or  may  not  be  keeled ; 
with  one  bilateral,  subdorsal  row  of  lai^e  spines,  and  one  submarginal 
row;  the  latter  projecting  beyond  the  secretionary  margin,  in  some 
instances;  these  spines  are  generally  laden  at  the  tips  with  irregular 
nodules  of  almost  colorless  secretion.  Marginal  fringe  broad,  white, 
and  practically  homogenous.  In  most  cases  the  dorsum  is  partly 
hidden  by  the  exuviae  of  the  previous  moult;  these  are  paler  in  color 
than  the  puparium  of  the  adult,  but  they  are  free  from  secretionary 
matter.  Ventral  margin  or  flange  (fig.  1)  very  narrow,  inner  edge 
deeply  crenulated,  but  the  crenulations  are  generally  rendered  ob- 
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Bcnre  by  the  density  of  the  chitine ;  though  in  some  instances  portions 
of  the  flange  become  flattened  out  so  that  the  crenulations  appear 
external.    Structure  of  the  vasif orm  orifice  doubtful,  as  owing  to  the 

opacity  of  the  integument  it  is 
not  possible  to  determine  its 
characteristics. 

Length,  exdusive  of  fringe,  1 
mm. 

Ovum  narrowly  reniform  or  al- 
most crescehtic,  peduncle  very 
short;  pale  ochreous  or  straw- 
colored,  when  empty. 

floMftrf.— D.  Ost-Afrika,  Dar 
es  Salaam,  April,  1902.  Auf  OU- 
rus  sp.  Prof.  A.  Zinunermann  S. 
(No.  2). 

Fig.  1.— Maboin  of  pufa  cum  of  Aliubocan-  ^^^  .  j  •     i 

THUB  aTRicoLjja.  (AFTER  NnraiEAD.)  Ine  pupana  occTurea  m  large 

overcrowded  colonies,  appearing 
to  the  imaided  eye  as  patches  of  soot-like  deposit  upon  the  imder  sur- 
face of  the  leaves.  They  were  associated  with  the  Coccid  Aapidioius 
a/urarUii  Maskell,  chiefly  young  forms  of  the  female.     (Newstead.) 

ALBUBOCANTHUS  CmUPERDUS,  Qaaiatenoe  and  Baker. 

Alewroeanihui  cUnperdus  Quaintancb  and  Bakbb,  Joum.  Agiic.  Beseaich,  vol. 
6,  1916,  p.  459,  fig.  1. 

This  species  is  represented  in  the  bureau  collection  from  Java, 
Ceylon,  and  India.  It  seemingly  is  an  abundant  species.  It  has 
been  found  on  orange  and  on  an  imknown  tree. 

ALBUBOCANTHUS  DISRIMU.Ifl,  new  indca, 
Plate  34,  figs.  1-9. 

Larva. — ^The  cast  larval  skins  are  found  attached  to  the  dorsum  of 
the  pupa  case,  and  it  is  therefore  difficult  to  study  them  with  any 
accuracy.  They  possess,  however,  the  same  serrated  marginal  teeth 
found  in  the  pupa  case  and  are  thus  easily  distinguished  from  the 
larvae  of  other  species.  The  spines  on  the  larvae  (fig.  9)  are  not  as 
much  reduced  as  those  of  the  pupa  case,  but  appear  more  like  those 
normally  met  with  in  species  of  the  genus. 

Pupa  case  {&g.  1). — Length  0.752  mm. ;  width  0.512  mm.;  color  un- 
der the  microscope  dark  brown  to  black.  Dorsum  armed  with  a  series 
of  spines,  as  indicated  in  the  figure.  These  spines  are  not  prominent 
as  in  other  members  of  the  genus,  but  are  reduced  to  mere  tubercles 
(fig.  2).  Some  of  those  upon  the  thoracic  area  are  acute  at  the  tip 
(fig.  3),  while  some  (fig.  4)  are  not  as  much  reduced  as  others.  The 
abdomen  is  armed  with  a  median  dorsal  row  of  twelve  pairs  of  these 
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tubercles,  and  the  pair  on  the  first  abdominal  segment  is  often  of  fair 
size  and  swollen  at  the  distal  extremity  (fig.  5).  In  other  speci- 
mens, however,  this  pair  is  short  like  the  other  pairs.  The  thoracic 
suture  is  very  distinct  and  curved  and  extends  to  the  margin  of  the 
case.  The  ''eye  spots, ''  which  are  present  as  in  T'rignatua,  resemble 
quite  closely  those  of  that  species.  The  margin  (fig.  6)  is  armed 
with  very  prominent  teeth,  a  space  of  0.1  mm.  being  occupied  by  6 
or  7  of  them.  These  teeth  axe  rather  long;  are  rounded  at  the  tip 
and  covered  with  numerous  distinct  serrations  (fig.  7).  At  the 
base  of  each  tooth  there  is  a  semidrcular  nearly  transparent  area,  and 
there  is  an  indication  of  the  separation  of  the  submarginal  area  from 
the  dorsal  disk.  Caudal  margin  armed  with  a  pair  of  long  spine-like 
hairs.  Vasiform  orifice  (fig.  8)  situated  on  a  prominent  projection, 
subcircular  in  outline  and  almost  filled  by  the  operculum;  lingula 
not  observable  through  the  operculum. 

On  the  leaf  the  case  is  shiny  black.  There  is  a  broad  white  lateral 
fringe  composed  of  a  closely  appressed  series  of  wax  rods,  radiating 
outward  upon  the  leaf.  The  dorsum  is  more  or  less  covered  with  a 
similar  secretion,  which,  however,  is  of  a  more  uniform  texture,  no 
visible  rod  structure  being  present. 

Adult. — ^Unknown. 

Type.— Ctkt.  No.  19104,  U.S.NJ^f. 

The  species  was  coUected  by  R.  S.  Woglum  on  an  unknown  vine, 
Mirdon,  Lower  Burma,  Dec.  1910. 

ALBUSOGANTHUS  HISSUTUH  (Maikall). 

Plate  H  figB.  10-15. 
Aleurodes  hirsiUa  Maskbll,  Trana.  N.  Zeal.  Inst.,  vol.  28,  1896,  p.  434. 

Larva. — (fig.  14). — The  larva  is  broadly  elliptical;  size  0.6  mm.  by 
0.46  mm.  The  median  area  is  evident,  but  not  distinctly  elevated. 
There  are  a  number  of  prominent  spines  present,  the  position  of 
which  is  shown  in  the  figure.  The  margin  is  dentate,  with  the  teeth 
evenly  rounded;  the  thoracic  tracheal  folds  are  well  defined  (fig.  15). 

Pupa. — (fig.  10). — The  pupa  case  is  broadly  elliptical  with  indenta- 
tions marking  the  thoracic  and  caudal  tracheal  folds.  Its  size  is  2  by 
1 .6  mm.  Color  yellowish  with  a  slight  brownish  shade.  The  median 
and  subdorsal  areas  are  evenly  arched  and  slightly  darker  in  color 
than  the  submarginal  area,  which  is  very  flat.  There  is  no  distinct 
median  ridge,  and  the  vasiform  orifice  is  but  slightly  elevated.  The 
submarginal  area  is  armed  with  a  row  of  usually  50  rather  long  spines, 
arranged  about  the  case  as  shown  in  the  figure.  These  are  about  0.2 
mm.  long  and  each  is  split  into  segments  at  the  tip  (fig.  12).  On 
the  submarginal  area,  between  the  marginal  row  of  spines  and  the 
raised  central  area,  there  are  two  more  pairs  of  spines  present.  The 
most  caudal  pair  situated  about  opposite  the  vasiform  orifice  and  the 
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other  pair  not  far  caudad  of  the  thoracic  tracheal  folds.  On  the 
raised  median  and  the  subdorsal  area  there  are  about  a  dozen  pairs 
of  prominent  spines,  the  arrangement  of  which  may  be  seen  in  the 
figure.  The  vasiform  orifice  (fig.  13)  is  subcordate  in  outline  with 
irregular  folds  showing  on  the  margin.  The  operculum  is  of  a 
similar  shape  with  the  lateral  margins  indented  and  it  obscures  the 
lingula.  llie  margin  is  dentate,  the  teeth  being  evenly  rounded  at 
their  tips  (fig.  11).    A  space  of  0.1  mm.  is  occupied  by  24  teeth« 

HabUat. — Australia,  on  Acacia  longifoUa. 

Types  on  shde  mounts  forming  part  of  the  Maskell  collection,  on 
which  the  above  description  is  based. 


ALBUSOCANinuS  LONGISPINUS,  new 

Plate  35,  figs.  1-6. 

This  species  was  taken  on  bamboo  at  Calcutta,  India,  during  Octo- 
ber, 1910,  by  R.  S.  Woglum,  and  also  on  the  same  plant  at  Moulmein, 
Burma,  in  December.  It  is  a  very  large  species  and  in  size  agrees 
with  bamlmaas  Peal  taken  on  bamboo  in  India.  The  larger  number  of 
spines,  however,  at  once  separates  it  from  that  species. 

Egg  (fig.  5). — Size  0.165  by  0.075  mm.;  shape  subreniform, 
slightly  curved  with  the  stalk  situated  near  the  larger  extremity,  on 
the  concave  side ;  surface  covered  with  hexagonal  areas  (fig.  6),  which 
are  about  0.006  mm.  in  diameter;  color  light  brown. 

Pupa  case  (fig.  1). — Color  black  and  very  heavily  chitinized  so 
that  it  is  with  difficulty  that  the  details  are  studied.  After  boiling 
for  five  minutes  in  aqua  regia,  the  color  is  dark  brown,  with  a  darker 
median  longitudinal  area,  which  broadens  somewhat  across  the 
abdomino-thoracic  suture.  Shape  broadly  oval,  broadest  across  the 
third  or  fourth  abdominal  segment.  Its  size  is  2  by  1.6  mm.  On  the 
submarginal  area  some  considerable  distance  from  the  margin  there 
is  a  closely  set  row  of  one  himdred  or  more  spines.  These  are  not  of  a 
uniform  length,  but  extend  for  a  considerable  distance  beyond  the 
margin.  On  the  dorsum  there  is  also  a  number  of  shorter  spines,  the 
relative  average  position  of  which  is  indicated  in  the  figure.  These, 
however,  show  some  variation  in  different  specimens.  The  abdomi- 
nal sutures  are  fairly  well  defined  in  the  aqua  regia  specimens,  though 
it  is  ahnost  impossible  to  distinguish  them  in  other  material.  On  each 
side  the  median  area  and  arranged  along  the  abdominal  sutures,  are  a 
number  of  small  circular  dark  pore-like  areas  (fig.  4).  It  is 
possible  that  these  areas  may  have  originally  been  the  seats  of  minute 
bristles,  but  we  have  been  unable  to  distinguish  such  in  any  material. 
The  margin  (fig.  2)  is  dentate,  the  teeth  being  blunt  and  evenly 
rounded.  These  teeth  are  situated  close  together  and  are  small,  a 
space  of  0. 1  mm.  being  occupied  by  7  or  8  teeth.  Just  within  the  mar- 
gin, extending  inward  opposite  each  tooth,  is  an  elongate  rounded, 
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faintly  appearing  structure  of  about  the  same  size  as  the  tooth. 
Within  the  rounded  portion  of  the  inner  extremity  of  this  structure 
a  dark  area  is  situated,  which  may  represent  the  secreting  area  of  the 
marginal  tubes.  On  the  submarginal  area  between  these  structures 
and  the  row  of  spines,  the  surface  presents  a  granular  or  irregularly 
striated  appearance.  The  vasiform  orifice  (fig.  3)  is  situated  on  a 
tubercle.  Its  shape  is  that  of  a  rounded  triangle  and  its  umer 
margin  in  many  specimens  is  irr^ularly  waved  or  toothed.  The 
operculiun  ahnost  entirely  fiUs  the  orifice  obscuring  the  hngula. 
Near  the  cephalic  lateral  margin  of  the  orifice  a  pair  of  small  spines 
is  situated  one  on  either  side. 

On  the  leaf  the  pupa  case  is  solid  black  with  the  spines  appearing 
a  dark  brown.  There  is  a  very  slight  irregular  waxy  secretion  on  the 
dorsum,  mostly  on  the  subdorsal  area.  When  this  is  present  in  any 
quantity  the  median  ridge  shines  through  as  a  jet  black  area.  On 
Uie  lateral  margin  there  is  a  fringe  all  around  of  dull  white  wax  which 
is  not  even  but  broken  up  into  plates  or  sections,  some  of  which  are 
considerably  longer  than  others.  In  some  cases  these  have  a  slight 
wooUy  appearance,  but  usually  are  dull  and  waxy  in  appearance. 

AduU. — ^Unknown. 

Described  from  numerous  pupa  cases  in  balsam  and  dry  upon  the 
leaf. 

Type.— Cat.  No.  19097,  U.S.N  J«£. 

ALBUSOCANTHUS  MANGVBBAB,  mw  ■pMtos. 

Plate  36,  figs.  1-0. 

This  species  is  represented  by  four  different  lots  of  material.  The 
type  lot  was  taken  on  mango  by  R.  S.  Woghun  at  Bombay,  India,  in 
1909.  Another  lot  was  collected  from  the  same  plant  by  Mr.  Woglum 
at  Saharanpur,  India,  in  October,  1910,  and  a  third  lot  was  taken  by 
him  at  Dehra  Dun,  India,  on  the  same  plant  in  November,  1910. 
Besides  this  material  there  is  one  slide  containing  eggs,  larvae,  and 
pupae,  which  was  received  from  Mr.  J.  G.  Sanders  and  marked 
"Imported  plant,  India,  October  8,  1908."  The  pupa  case  on  this 
sUde  shows  a  slight  variation  from  the  type  in  r^ard  to  the  relative 
length  of  the  submarginal  spines,  but  as  considerable  variation  occurs 
between  specimens,  and  even  sometimes  between  the  two  halves  of 
the  same  specimen,  there  seems  little  doubt  that  Sanders's  material 
is  of  the  same  species. 

Egg  (figs.  2  and  3).— Length  0.24  mm.,  width  0.128  mm. 
Somewhat  oval  in  outline,  and  curved  with  the  stalk  situated  near 
the  larger  end;  color  light  yellowish  brown;  stalk  short;  surface 
covered  with  hexagonal  markings,  the  average  diameter  of  which  is 
0.06  mm. 
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Young  larva  (fig.  6). — ^Length  0.4  mm.;  width  at  greatest 
diameter  0.208  mm.;  shape  oval;  the  caudal  end  the  smaller;  median 
dorsal  portion  considerably  elevated;  color  dark  brown,  with  here 
and  there  lighter  transparent  areas.  On  the  cephalic  extremity 
there  is  a  pair  of  sUghtly  curved  spines  averaging  0.076  mm.  in  length. 
Somewhat  caudad  is  another  pair  of  about  the  same  length;  shghtly 
caudad  of  these  and  situated  close  together  near  the  median  dorsal 
line  is  a  pair  of  spines  averaging  0.2  mm.  in  length;  caudad  of  these 
and  situated  well  out  on  the  submarginal  area  is  a  pair  of  shorter 
spines  averaging  0.112  mm.  in  length;  caudad  of  these  again  and 
situated  close  together  near  the  median  dorsal  line  there  is  another 
large  pair  about  0.2  mm.  long;  caudad  of  this  pair  is  a  variable  number 
of  one  or  two  pairs  of  minute  spines,  and  then  two  pairs  of  well  de- 
veloped ones  about  0.16  mm.  long.  The  most  caudal  pair  of  these 
is  slightly  the  longer.  Situated  just  cephalad  of  the  vasiform 
orifice  is  a  pair  of  small  bristles,  and  there  is  a  similarspine  on  each  side 
of  it.  There  is  a  pair  of  long  spines,  about  the  same  length  as  the 
last  pair  of  abdominal  ones,  situated  a  spine  on  either  side  of  the 
orifice.  Just  within  the  caudal  margin  of  the  case  there  is  a  pair 
of  rather  long  hair-like  bristles,  and  on  the  caudo-lateral  margin 
a  pair  of  minute  ones  is  situated.  The  vasiform  orifice  is  somewhat 
squarish  or  often  almost  circular.  It  is  almost  completely  filled  by 
the  operculum  which  obscures  the  lingula.  The  margin  of  the  larva 
is  bluntly  serrate. 

Late  larva  (fig.  4). — ^Length  0.8  mm.;  width  0.48  mm.;  shape 
elliptic;  dorsum  arched.  On  the  submarginal  area  there  is  a  row 
of  usually  24  spines.  Of  these  the  first  and  third  caudal  pairs  and 
the  second  cephalic  pairs  are  usually  considerably  longer  than  the 
others.  On  the  dorsal  and  subdorsal  areas  there  are  28  spines.  There 
are  three  long  pairs  on  the  abdomen  and  one  long  one  on  the  thoracic 
area.  On  the  thorax  also  there  is  a  pair  of  setae  on  the  dorsal  area, 
a  similar  pair  is  situated  just  anterior  to  the  vasiform  orifice,  and 
another  pair  on  the  caudal  margin  of  the  case.  Some  specimens 
show  the  first  and  second  caudal  pairs  of  submarginal  spines  long 
instead  of  the  first  and  third.  The  vasiform  orifice  (fig.  8)  is  situ- 
ated on  a  tubercle-like  structure;  broadly  subcordate  in  outline  and 
is  almost  filled  by  the  operculimi.  The  ventral  membrane  of  the 
orifice  is  bilobed.  The  margin  is  armed  with  prominent  teeth,  the 
tips  of  which  are  knobbed.  A  space  of  0.1  mm.  is  occupied  by  12 
or  13  teeth. 

The  interspaces  between  these  are  quite  acute,  though  the  distal 
knobbed  portion  is  roimded;  a  space  of  0.1  mm.  is  occupied  by  10 
teeth. 

Pupa  case  (figs.  1  and  9). — Size,  1.39  by  0.88  mm.  Shape  oval; 
broadest  across  the  abdomen;  dorsum  with  a  distinct  elevated  median 


Digitized  by  VjOOQIC 


ifo.2168.     SUBFAMILY  ALBYRODINAB--QUAIKTANCB  d  BAKER,      347 

ridge.  Suture  separating  thorax  and  abdomen  much  curved,  as 
indicated  in  figure.  Submarginal  area  armed  with  a  series  of  34-36 
spines.  These  vary  considerably  in  relative  length;  but  in  most 
specimens  they  are  as  indicated  in  figure  1,  being  of  nearly  equal 
length  on  the  thorax,  but  on  the  abdomen  having  five  of  the  spines 
much  longer  than  the  others.  In  the  pupa  case  on  sUde  No.  5234 
there  is  quite  a  different  arrangement,  as  is  shown  in  figure  9. 
In  this  example  the  spines  on  the  submarginal  area  of  the  abdomen 
are  alternately  long  and  short.  Those  of  the  long  series  average  0.48 
mm.  in  length  and  those  of  the  small  series  0.2  mm.  On  the  abdomen 
there  are,  as  a  rule,  nine  pairs  of  spines  other  than  those  of  the  sub- 
marginal  series.  Three  of  these  are  long  and  the  remaining  pairs 
short.  The  vasiform  orifice  (fig.  7)  forms  the  caudal  extremity 
of  the  median  dorsal  ridge.  It  is,  therefore,  elevated  and  is  somewhat 
subcordate  in  outline.  The  operculum  is  straight  on  its  cephalic 
margin  and  almost  entirely  fiOs  the  orifice,  obscuring  the  Ungula.  Two 
pairs  of  long  setae  are  present  on  the  case,  one  pair  on  the  caudal 
margin  and  the  other  pair  just  cephalad  of  the  vasiform  orifice. 
The  mar^  (fig.  5)  is  armed  with  prominent  knobbed  teeth. 

On  the  leaf  the  specimens  are  black  and  shiny,  with  the  dorsum 
highly  arched,  and  the  abdominal  segments  not  distinctly  marked. 
There  is  almost  no  dorsal  secretion,  but  occasionally  there  is  a  slight 
woolly  patch  which  seems  very  lightly  attached  to  the  pupa.  The 
small  patches  of  wax  are  sometimes  found  sticking  upon  the  spines, 
which  are  quite  erect.  The  margin  has  a  narrow  fringe  of  white  wax, 
more  or  less  wooUy  in  appearance,  which  is  on  the  very  base  of  the 
case  against  the  leaf.  In  some  spedmens  this  marginal  fringe  is 
almost  lacking,  the  cases  being  completely  jet  black. 

Adult. — ^Unknown. 

Described  from  numerous  pupa  cases,  larvae  and  ^gs  in  balsam 
mounts,  and  pupa  cases  dry  upon  the  leaf. 

Type*.— Cat.  No.  19098,  U.S.N.M. 

AUroSOCANTmiS  NUBILANB   (BMklMi). 

Aleyrodes  nvbilam  Buckton,  Ind.  Mus.  Notes,  vol.  5,  1903,  p.  36. 

This  species  is  unknown  to  us  in  nature  and  the  description  is  so 
indefinite  that  we  are  unable  to  compare  it  at  all  satisfactorily  with 
our  material  from  India.  We  have  not  been  able  to  secure  any 
similar  species  from  the  host,  betel,  or  other  plant. 

DescripHan. — ^L^s  long  and  hairy  with  dimerous  tarsi.  Antennae 
rather  long  and  with  seven  ( ?)  joints  in  the  female,  which  is  a  larger 
insect  than  the  male.  Wings  four,  rounded  at  the  apices,  and  fringed 
with  minute  hairs.  A  single  unf  orked  central  nervure,  not  continued 
to  the  margin.    Membrane  smoky  in  patches,  with  a  darker  blurred 
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spot.    The  male  smaller,  with  a  large  thorax,  taper  abdomen,  and 
fmx^ate  at  the  apex  and  with  hinder  legs  longest. 

The  larvae  crowd  the  undersides  of  the  leaves  of  the  betel  in  the 
form  of  small  scales  very  difficult  to  detach.  They  appear  like  scales 
of  some  Coccidae,  but  these  showed  no  distinct  organs  such  as 
antennae,  legs,  or  eyes.    Their  outer  surfaces  were  more  or  less 
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spined,  and  some  larvae  were  tufted  with  wooly  matter,  each  thread 
being  formed  of  a  continuous  spiracle. 

This  new  Aleurodid  was  received  on  betel  leaves  from  the  Manager, 
CJourt  of  Ward's  Estates,  Backergunge,  India,  who  reported  tiiat  it 
was  doing  considerable  damage  to  the  plants.    (Buckton.) 

ALBUROCANTHUS  PIPBBIS  (MMkriQ. 

Plate  37,  figi.  1-6. 
AlevTode8  piperia  Maskbll,  Trans.  N.  Zeal.  Inst.,  vol.  28, 1896,  p.  438. 

Amongst  the  type  material  of  the  Maskell  collection  this  species 
is  represented  by  one  specimen  each  of  larva,  pupa  case,  and  pupa 
extracted  from  the  case.  The  last  is  so  distorted  that  it  is  of  little 
value  for  descriptive  purposes. 

Larva  (fig.  6). — ^Length  0.64  mm.;  width  about  0.5  mm.;  shape 
broadly  elliptical.  Abdominal  segments  not  distinctly  marked  and 
median  ridge  not  pronounced.  CJolor  imder  the  microscope  brown; 
submarginal  area  with  the  pigmentation  irregular,  giving  it  a  mottled 
or  granular  appearance.  Dorsum  armed  with  a  number  of  prominent 
spines  of  different  sizes,  the  position  and  relative  sizes  of  which  are 
best  shown  in  the  illustration.     These  spines  are  acute  at  the  tip 
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and  each  of  the  larger  ones  has  near  its  distal  extremity  a  peculiar 
notchnshaped  structure  (fig.  4).  There  are  also  on  the  dorsum  five 
pairs  of  setae — one  pair  on  the  caudal  extremity,  one  pair  just 
cephalad  of  the  vasiform  orifice,  two  pairs  on  the  median  dorsal  portion 
of  the  thorax,  and  one  pair,  more  widely  separated,  on  the  cephalic 
margin  of  case.  Vasiform  orifice  (fig.  3)  subcircular,  with  the  oper- 
culum ahnost  entirely  filling  the  orifice  and  obscuring  all  but  the  tip 
of  the  lingula;  margin  armed  with  moderately  rounded  teeth. 

Pupa  case  (fig.  1). — ^Length  1.168  mm.;  width  0.75  mm.;  shape 
elliptical,  with  a  moderate  median  ridge.  The  type-specimen  is 
much  broken  and  so  poorly  preserved  that  it  is  difficult  to  make  out 
the  dorsal  structures;  color  very  dark  brown;  submarginal  area 
with  about  22  prominent  spines  forming  a  ring.  These  extend  well 
beyond  the  margin,  are  acute  at  the  tip,  and  each  is  armed  a  short 
distance  from  its  distal  extremity  with  the  same  peculiar  notch-like 
structure  found  in  the  larva  (fig.  4).  The  caudal  pair  of  these 
spines  is  broken  off  from  the  type-specimen,  but  we  have  figured  them 
longer  than  the  others  as  described  by  MaskeU.  Just  below  this 
submarginal  row  of  spines  there  is  a  row  all  around  of  very  many 
minute,  knobbed  setae  (fig.  5).  These  are  very  small,  being  no 
longer  than  the  spines  are  thick  at  their  bases.  Each  of  these  Uttle 
setae  has  the  knob  and  the  distal  half  transparent,  while  the  basal 
half  is  dark  broWn.  The  dorsum  is  armed  with  a  number  of  spines, 
but  owing  to  the  very  poor  condition  of  the  type  it  is  impossible  to 
say  with  certainty  either  the  number  or  the  position  of  these.  As 
near  as  we  can  make  out,  however,  they  are  shown  in  the  illustration. 
The  submarginal  area  is  irregularly  pigmented,  giving  a  very  distinct 
mottled  appearance.  The  margin  is  dentate  with  the  teeth  moder- 
ately acute  and  the  interspaces  shallow.  A  space  of  0.1  mm.  is 
occupied  by  about  16  teeth  (fig.  2). 

Habitat. — Ceylon  on  Piper  nigrum  (?). 

Since  the  forgoing  descriptive  notes  were  made  we  have  received 
from  Mr.  Andrew  Rutherford  a  sUde  marked  "Peradeniya  9-S-13." 
This  sUde  contains  a  pupa  case  which  is  no  doubt  piperia.  It  has  the 
same  knobbed  setae,  the  same  notched  spines,  and  the  same  general 
characters.  The  caudal  spines  are,  however,  not  longer  than  the 
others  as  described  by  MaskeU,  but  are  about  the  same  length. 
The  caudal  setae  are  long,  about  two-thirds  as  long  as  the  caudal 
spines.  In  the  character  of  the  notched  spines  this  species  is  similar 
to  cUriperdua. 

ALBimOCANTHVS  8KRHATP8»  mw  indcfc 

Plate  37,  figs.  7-10. 

This  species  occurs  in  two  lots  of  material  collected  on  an  unknown 
tree  in  the  Botanical  Gardens,  Buitenzorg,  Java,  by  R.  S.  Woglum 
January,  1911. 
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Egg. — ^Length  0.192  mm.;  width  0.15  mm.;  fonn  slightly  oval; 
surface  marked  with  hexagonal  areas,  the  diameter  of  which  is  about 
0.012  mm.  This  appears  to  be  a  network  on  the  exterior  of  the  egg, 
which  may  become  detached  from  it.  Stalk  very  long,  0.288  mm., 
attached  evenly  at  the  base  of  the  egg;  color  light  yellowish  brown. 

Larva. — One  specimen  of  the  larva  is  present,  but  it  is  in  too  poor 
condition  to  give  any  accurate  details.  It  is  0.24  nmi.  long,  pale 
yellowish,  and  armed  with  an  uncertain  number  of  long  spines. 

Pupa  case  (fig.  7). — Size  1.01  mm.  by  0.72  mm.;  color  on  leaf 
deep  black,  dark  brown  under  the  microscope;  shape  somewhat 
oval,  with  the  margin  slightly  ''angled"  at  several  places,  as  shown 
in  the  figure.  The  abdomino-thoracic  suture  is  distinct;  the  median 
dorsal  area  forms  a  slightly  elevated  ridge,  and  extending  from  the 
abdominal  segments  outward  to  the  margin  of  the  case  a  number  of 
folds  or  ridges  are  noticed.  The  surface  appears  more  or  less  unevenly 
pigmented,  giving  a  granular  or  mottled  appearance  to  the  submar- 
ginal  area.  On  the  submarginal  area,  forming  a  ring  around  the 
case,  is  a  row  of  about  20  spines,  all  of  about  the  same  length, 
averaging  0.128  mm.  in  length.  In  the  cleared  specimens  these 
spines  are  of  a  deep  brown  color  at  the  base  and  yellowish  toward 
the  tip,  which  is  more  or  less  jagged  (fig.  10).  Ten  of  the  spines 
of  this  row  are  on  the  thoracic  area  and  10  on  the  abdominal  area. 
On  the  thoracic  region,  more  mesad  than  the  row  of  spines  just 
mentioned,  are  usually  six  pairs  of  very  small  spines  forming  a  row 
down  each  side  of  the  median  ridge.  On  the  abdomen  there  are 
three  pairs  of  spines  on  the  median  ridge,  two  pairs  of  small  ones 
close  together  on  the  cephalic  extremity  of  the  abdomen  and  one 
pair  of  rather  large  spines  just  anterior  to  the  vasiform  orifice. 
Other  than  these,  there  are  five  purs  of  small  spines  situated  on  the 
subdorsal  area  as  shown  in  the  figure.  The  vasiform  orifice  (fig.  9) 
is  elevated,  forming  the  caudal  extremity  of  the  median  ridge.  It  is 
somewhat  circular  in  outline,  flattened  cephalad,  and  its  anterior 
margin  is  irregular  in  outline.  The  operculum  is  somewhat  similar 
in  shape,  though  more  rectangular,  and  almost  completely  fills  the 
orifice,  obscuring  the  Hngula.  The  margin  is  dentate  with  the  teeth 
very  acute  and  r^ular,  a  space  of  0.1  mm.  being  occupied  by  about 
26  teeth  (fig.  8).  At  the  base  of  these  teeth  are  a  number  of  small, 
circular,  clear  pore-like  areas,  and  arranged  around  the  case  a  short 
distance  from  the  margin  is  a  series  of  tubercled  setae.  A  pair  of 
long,  rather  fine  hair-like  bristles  is  situated  on  the  thoracic  region 
near  the  median  line,  and  a  pair  of  setae  is  situated  just  cephalad  of 
the  vasiform  orifice. 

On  the  leaf  the  specimens  are  soUd  black  and  shining.    There  is 
httle,  if  any,  dorsal  secretion,  but  the  mai^in  aU  around  has  a  narrow, 
white,  slightly  flocculent  waxy  fringe.    The  cases  occur  very  spar- 
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ingly  over  the  leaf  and  in  the  material  at  hand  are  associated  with  a 
large  number  of  cocdds. 

AduUs. — ^Unknown. 

Described  from  pupa  cases  and  ^gs  in  balsam  momits  and  pupa 
cases  dry  upon  the  foliage. 

Type.— Cat.  No.  19101,  U.S.NJI. 

ALBUSOCANTmJS  8P1N1P1BKUS  (Qulatenee). 
Plate  38,  figs.  1-6. 
Aleurodes  spinifera  Quaintancb,  Can.  Ent.,  vol.  35,  1903,  p.  63. 

Egg  (fig.  2). — ^EIxdusiYe  of  stalk,  0.2  mm.  long  by  about  0.1 
mm.  wide;  yellowish,  curved,  and  marked  with  rather  minute, 
closely  set  polygonal  areas  (fig.  3).  Stalk  quite  short,  holding  ^g  in 
more  or  less  upright  position  on  leaf. 

Larva. — ^Regularly  elliptical,  appearing  brownish  on  leaf,  varying 
to  black,  with  evident,  but  short,  cottony  fringe  of  wax  all  around 
from  marginal  wax  tubes;  dorsum  without  secretion.  Size  probably 
in  second  stage,  about  0.4  mm.  by  0.3  mm.  Margin  distinctly  crenu- 
lated  all  around;  indsions  between  wax  tubes  short  and  acute. 
Abdominal  s^ments  quite  distinct,  thoracic  less  so.  Dorsum  set 
with  very  strong,  heavy  spines  as  follows:  A  row  on  each  side  about 
equidistant  between  the  median  longitudinal  dorsal  line  and  margin 
of  case  of  seven  spines  each,  or  14  in  all.  Eight  of  these  occur  on 
the  abdomen  and  six  on  the  thorax.  More  centrally  on  the  thorax 
are  six  equally  developed  spines  in  pairs.  Vasiform  orifice,  which  is 
somewhat  elevated  on  a  subcorneal,  truncated  protuberance,  sub- 
circular  in  outline;  operculum  subcircular  to  subcordate,  nearly 
filling  orifice.    lingula  short,  nearly  obsolete. 

Pupa  case  (fig.  1). — As  seen  on  leaf,  with  reflected  light,  jet 
black,  considerably  convex,  the  strong,  dark  spines  plainly  evident. 
Dorsum  without  secretion,  but  there  is  a  compact,  short,  cottony 
fringe  all  aroimd  from  marginal  wax  tubes.  Size  about  1.23  mm. 
long  and  0.88  mm.  wide;  shape  oval;  dorsum  considerably  arched 
and  median  area  prominent,  especially  at  the  vasiform  orifice,  which 
is  situated  on  a  prominent  tubercle.  On  the  submarginal  area  there 
is  an  even  row  of  usually  20  spines  (fig.  6)  averaging  0.22  mm.  in 
length  and  extending  some  distance  beyond  the  margin.  On  the 
subdorsal  area  there  is  a  row  of  similar  but  shorter  spines,  usually 
five  pairs  on  the  thorax  and  six  pairs  on  the  abdomen.  On  the 
median  area  there  are  three  pairs  of  small  spines  on  the  thorax, 
three  similar  very  small  ones  on  the  anterior  part  of  the  abdomen, 
and  a  moderately  long  pair  a  short  distance  cephalad  of  the  vasi- 
form orifice.  The  caudal  margin  of  the  case  is  armed  with  a  pair  of 
hairhke  bristles  and  a  pair  of  setae  are  situated  near  the  cephalic 
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border  of  the  vasiform  orifice.  The  vasiform  orifice  (fig.  5)  is  very 
prominentlj  elevated.  It  is  subcordate^  tending  to  circular,  and  is 
almost  entirely  filled  by  the  operculum.  The  mar^n  is  dentatCi 
the  teeth  being  rounded  at  their  tips  with  the  interspaces  acute. 
A  space  of  0.1  mm.  is  occupied  by  12  teeth  (fig.  4). 

Adfdt. — ^Unknown. 

HabUat. — Garolt,  Java,  on  Citrus  sp.  and  rose.  Collected  by 
C.  L.  Marlatt,  Dec.  7,  1901. 

Typc—Ceit.  No.  19102,  U.S.N.M. 

ALBUROCANTHUS  SPIN08U8  (Kawawi). 
Plate  38,  figs.  7-11. 

Aleyrodea  spinogus  Kuwana,  Pomona  College  Journal  of  Entomology,  vol.  3, 1911, 
No.  4,  p.  626. 

Egg  (fig.  7). — Eggs  of  this  species  were  foimd  amongst  the  para- 
type  material  in  the  United  States  National  Museum.  They  are 
0.192  mm.  long  and  0.08  mm.  wide,  oval,  curved,  and  with  the  short 
stalk  situated  a  short  distance  from  the  larger  end.  The  surface  is 
faintly  reticulate,  the  reticulate  areas  being  large,  some  of  them 
measuring  0.012  mm.  in  diameter.  The  color  is  a  light  yellowish 
brown. 

Larva. — ^The  larvae  are  about  0.66  mm.  long,  yellowish,  with 
brownish  central  area.  The  spines  are  situated  in  about  the  same 
position  as  those  of  the  pupa,  but  they  are  proportionately  longer, 
and  often  many  of  them  are  lacking. 

Pupa  case  (fig.  8). — In  general  appearance  this  species  resembles 
cahphyUif  though  it  can  easily  be  distinguished  from  it  by  the  posi- 
tion and  number  of  spines  and  the  dentition  of  the  margin.  Shape 
eUiptic,  broadest  across  the  first  or  second  abdominal  segment; 
median  ridge  very  evident  on  the  abdomen  and  rather  acute  on  the 
thorax.  Size  small,  0.88  by  0.64  mm.  Color  yellowish  brown, 
darker  mesad  with  sometimes  a  reddish  tint.  In  the  late  pupa  cases 
the  eye  spots  are  dark  brown.  Submarginal  area  imevenly  pig- 
mented and  appearing  granular.  On  the  submarginal  area  there  is  a 
row  of  20  spines,  10  on  the  thorax,  and  10  on  the  abdomen.  Those 
on  the  thorax  are  evenly  distributed,  forming  a  ring  with  5  on  each 
side.  On  the  abdomen,  however,  this  is  not  the  case.  Two  of  the 
pairs  are  situated  near  the  margin  on  the  first  two  abdominal  seg- 
ments. The  other  three  pairs  are  situated  more  mesad  and  caudad, 
leaving  a  space  between  these  and  the  first  two,  as  shown  in  figure. 
Opposite  the  space  and  on  the  subdorsal  area  are  two  pairs  of  spines 
of  the  same  size  as  the  marginal  ones.  Cephalad  of  the  first  pair  of 
these  spines,  on  the  subdorsal  area,  is  a  pair  of  smaller  ones,  and  on 
the  thorax  there  are  eight  pairs  of  minute  spines,  as  shown  in  the 
figure.    On  the  median  abdominal  ridge  there  are  seven  pairs  of 
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spines  forming  two  longitudinal  rows.  Of  these  the  most  caudal 
and  the  most  cephalic  pairs  are  longer  than  the  others.  Cephalad 
of  the  vasif  orm  orifice  there  is  a  pair  of  small  setae  and  on  the  caudal 
margin  of  the  case  a  pair  of  rather  long  hair-like  bristles  are  situ- 
ated. The  spines  forming  the  submarginal  ring  (fig.  9)  are  fimbriate 
at  their  distal  extremities.  The  margin  of  the  case  (fig.  10)  is  den- 
tate, the  teeth  being  rather  evenly  roimded  and  the  interspaces  acute. 
The  teeth  are  rather  small,  a  space  of  0.1  mm.  being  occupied  by 
about  26  teeth  (fig.  10).  Just  within  the  margin  all  around  there  is 
a  row  of  minute  tubercled  setae.  The  vasif  orm  orifice  (fig.  11)  is  sub- 
circular  in  outline,  with  the  lateral  and  caudal  margins  armed  with  a 
number  of  folds.  The  operculum  is  very  similar  in  shape,  but  tends 
more  to  triangular.  It  almost  entirely  obscures  the  lingula,  but  as 
the  operculum  is  somewhat  transparent  this  may  be  seen  below  it. 
On  the  leaf  the  cases  are  black  witib  almost  no  secretion  of  any  kind, 
though  a  very  small  quantity  of  wax  is  sometimes  seen  about  the 
margin. 

The  host  of  this  species  is  unknown.  It  was  foxmd  by  Kuwana 
among  Coccidae  from  Formosa  in  1909. 

AduU. — ^Unknown. 

Paraiypes. — Cat.  No.  19106,  U.S.N.M.  Specimens  in  balsam 
mounts  and  on  foliage. 

ALEUBOCANTHUS  T-SIGNATUS  (BfadnB). 

Plate  39,  figs.  1-9. 
AUurodes  T-signata  Maskell,  Trans.  N.  Zeal.  Inst.,  vol.  28, 1896,  p.  443. 

Egg. — ^No  eggs  of  this  species  are  present  for  study,  excepting  those 
foimd  within  the  abdomen  of  the  one  adult  female  comprising  the 
type.  These  are  0.23  mm.  by  0.12  mm.  No  marking  is  observable 
on  the  surface,  but  this  may  be  developed  later.  The  ^gs  are  oval 
tending  to  crescent  shape,  with  the  short  stalk  situated  some  distance 
from  the  larger  end. 

Early  larva  (fig.  5). — ^Length  0.352  mm.;  width  0.24  mm.;  color 
light  brown  with  shading  of  a  darker  color;  thorax  armed  with 
three  pairs  of  rather  stout,  short  spines  and  one  pair  of  setae  on  the 
median  cephalic  dorsal  area.  Abdomen  with  four  short,  stout  spines 
on  each  side  of  the  subdorsal  area.  Vasiform  oiifice  somewhat 
rounded  and  almost  entirely  filled  with  the  operculum;  margin 
minutely  crenulate  and  armed  with  a  pair  of  setae  on  the  caudal 
extremity;  eye  spots  wine  colored. 

Late  larva  (fig.  6). — ^Length  0.624  mm.;  width  0.448  mm.  Color 
brown,  considerably  darker  than  the  early  larva.  Spines  arranged 
as  on  the  figure,  10  on  the  thorax  and  8  pairs  on  the  subdorsal 
area  of  the  abdomen.  Vasiform  orifice  similar  to  that  of  the  earlier 
**— Proc.N.M.voL51— 16 2& 
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larva,  but  narrower  in  proportion.    Margin  with  prominent  crenu- 
lations;  the  teeth  rounded  and  approximate. 

Pupa  case  (fig.  1). — Size  1.12  mm.  by  0.768  mm.;  shape  oval, 
broadest  across  the  second  abdominal  s^ment.  There  is  a  distinct 
median  ridge,  most  pronoxmced  upon  the  abdomen,  and  from  this 
pass  outward  and  caudad  three  narrow  ridges  which  extend  nearly 
to  the  margin.  On  the  cephalic  portion  semicircular  transparent 
''eye  shts"  are  noticeable;  color  xmder  the  microscope  rather  dark 
brown.  The  submarginal  area  is  unevenly  pigmented,  giving  it  a 
striated  and  more  or  less  granular  appearance.  The  dentate  rim  is 
slightly  darker  than  the  submai^inal  area.  On  the  submai^inal  area 
of  the  thorax  there  are  10  spines  forming  an  even  row.  These  are 
short  (fig.  4)  and  do  not  extend  to  the  margin  of  the  case.  Just 
caudad  of  the  thoracic  suture  on  the  submarginal  area  of  the  abdomen 
there  is  a  pair  of  similar  spines,  but  no  others  on  this  area.  On  the 
median  ridge  of  the  thorax  there  are  four  pairs  of  very  minute  spines 
and  one  on  the  median  ridge  on  the  first  abdominal  segment.  On  the 
subdorsal  area  of  the  abdomen  there  are  six  pairs  of  spines  forming 
a  row  down  each  side  near  the  median  ridge.  These  are  of  about  the 
same  size  as  those  forming  the  submarginal  ring  on  the  thorax.  On 
each  abdominal  segment  upon  the  median  ridge  there  is  a  pair  of 
small  circular  pore-like  areas,  indicating  the  position  of  setae  in  some 
of  the  related  species.  The  vasiform  orifice  (fig.  2)  is  small  and 
situated  at  the  extremity  of  the  median  ridge.  It  is  subcircular  in 
outline  and  the  caudal  and  lateral  margins  present  numerous  folds. 
The  operculum  is  similar  in  shape,  but  comparatively  broad.  It  fills 
only  slightly  over  half  of  the  orifice,  but  obscures  the  lingular  The 
margin  (fig.  3)  is  dentate,  the  teeth  being  rather  close  together, 
making  the  interspaces  very  narrow.  The  extremities  of  the  teeth 
are  evenly  roimded  and  at  their  bases  all  aroimd  the  case  there  is  a 
row  of  minute  clear  pore-like  areas.  A  space  of  0.1  mm.  is  occupied 
by  about  eight  teeth. 

AdvU  female. — Length  from  vertex  to  tip  of  abdomen  1.168  mm.; 
color  yellowish,  shaded  on  the  head,  thorax,  genitalia,  and  append- 
ages with  dusky.  Eyes  dark  brown;  antennae  broken  from  the 
type  specimen;  legs  dark  smoky,  hind  femur  0.208  mm.,  hind  tibia 
0.432  mm.  Foot  normal,  with  the  paronychium  rather  broad  and 
hairy.  Ovipositor  short  and  acute.  Variform  orifice  (fig.  7)  sur- 
roimded  by  a  dark  area,  elliptic  transverse,  0.045  mm.,  broad;  oper- 
culimi  subcordate  with  the  indentation  caudad;  lingula  observable 
only  near  the  operculum,  the  remaining  portion  having  been  obsciured 
in  making  the  mount. 

Forewing  (%.  9)  1 .28  mm.  long  and  0.49  mm.  wide  at  its  widest  part. 
Radial  sector  rather  prominent;  cubitus  distinct  but  fine.  Wings 
transparent  excepting  for  two  transverse  bands  of  a  reddish  color. 
The  distal  band  is  some  distance  from  the  extremity  of  the  wing 
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and  is  broken  where  it  crosses  the  radial  sector.  The  proximal 
band  consists  of  an  irregxilar  patch  above  the  radial  sector  and  a 
somewhat  distinct  Tnshaped  marking.  The  proximad  portion  of 
the  cross  of  the  T  is  much  longer  than  the  distal  portion.  The  mar- 
gin consists  of  a  series  of  bead-like  projections  armed  with  hairs, 
of  which  one  is  longer  than  the  other.  The  lower  wing  appears  to 
be  immarked,  though  from  the  position  of  the  mount  it  is  difficult 
to  determine. 

This  species  was  collected  by  Mr.  Proggatt  on  Acacia  hngifolia 
from  Botany,  near  Sydney,  Australia. 

Types  in  balsam  moimts  in  the  Maskel  collection. 

ALEUROCANTHUS   WOGLUMI   Aahhy. 

AlewrocarUhus  woglumi  Quaintance  and  Baker,  Jonm.  Agric.  Research,  vol. 
6,  1916,  p.  463,  fig.  2. 

A.  woglumi  is  a  very  common  species  in  the  Orient  and  has  re- 
cently been  introduced  into  the  West  Indies  and  the  Bahama  Islands. 


FIO.  3.— ALEUB0CANTHU8  YOSLnKOin.  1,  PUPA  CA8B;  2,  PUPA  CASE  SHOWINO  DBYSLOPmNT  OP 
CIZiT&AL  ARKA;  3,  boos;  4,  XOOSHSLLS  SHOWING  METHOD  OP  SPLITTINO  OP  EOO  IN  HATCHINO.  (APTEB 
NKW8IXAD.) 

ALEUBOCANTHUS  YOELTZKOWI  (N«wiiMd). 

Figures. 

Aleyrodes  vodtzkowi  Nbwstead,   Quart.  Joum.  Liverpool  Univ.  Inst.  Comm. 
Reeearch  in  Tropics,  vol.  3,  1908,  No.  6,  p.  12. 

The  description  of  voeUdcotoi  is  very  inadequate  and  we  have  no 
material  of  the  species.    It  evidently,  however,  falls  in  this  group. 

Puparium  [Fig.  3,  1], — Ovate,  black,  shining,  with  numerous  long 
spiniform  hairs,  arranged  in  a  double  row  at  the  sides  and  in  front, 
but  are  less  regular  and  more  numerous  posteriorly.  Dorsum  with 
a  large  subcentral  boss,  thickly  set  with  long  spiniform  hairs. 
Fringe  white,  broad,  continuous  basally,  but  irregularly  divided  at 
the  edge.    Length  1  mm. 
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Pupariiim  of  second  stage  female  [fig.  3,  B]  black,  shining,  more  or 
less  circular,  clothed  with  numerous  long  spiniform  hairs,  with  the 
central  spiny  boss  and  fringe,  as  in  the  adult. 

Ovmn  [fig.  3,  S]  yellow,  pedunculate,  curved,  swollen  basally, 
bluntly  pointed,  anteriorly,  cuticle  finely  punctate.  After  the 
escape  of  the  larva  [fig.  3,  4)  ^^  bears  a  marked  resemblance  to  a 
univalve  shell. 

Habitat. — Sainte  Marie,  Madagascar,  August,  1904.  On  an  un- 
named plant,  the  leaves  of  which  were  almost  completely  covered 
with  the  black  puparia,  larvae  and  e^s.  Although  so  numerous,  I 
failed  to  find  a  puparium  which  had  not  been  ruptured  by  the  escape 
of  the  imago.  The  boss-like  process  on  the  dorsum  of  the  puparium 
is  very  remarkable,  and  serves  at  once  to  distinguish  the  species. 
In  most  instances  it  appears  to  be  semidetached,  so  that  in  all  prob- 
ability it  represents  the  larval  exuviae,  though  I  can  not  find  that 
any  previous  author  has  discovered  a  similar  trait  in  this  family 
of  the  Homoptera.  The  test  of  the  younger  individuals  are  still 
more  remarkable,  in  that  they  appear  like  little  black  spiny  pillars, 
resembling,  in  form,  some  of  the  succulent  Ek^hinocacti. 

This  species  is  dedicated  to  its  discoverer,  Doctor  Voeltzkow. 
(Newstead). 

Genus  ALEUROCYBOTUS  QnainUwce  and  Baker. 

Aleurocybotua  Quaintance  and  Baker,  Tech.  8er.  27,  pt.  2,  Bur.  Ent.  U.  S. 
Dept.  Agr.,  1914,  p.  101. 

Pupa  case  of  medium  size,  very  narrow  and  elongate;  margin 
toothed,  the  wax  tubes  very  poorly  developed;  submarginal  area 
not  separated  from  dorsal  disk;  dorsum  without  papillae  or  pores 
though  there  is  present  on  each  side  of  median  area  of  abdomen  a 
row  of  irr^ular  pit-like  structures;  tracheal  folds  not  discernible; 
secretion  usually  present  as  a  short  rim  of  wax,  elevating  case  from 
leaf.  Vasiform  orifice  subcordate,  the  lingula  exposed  caudad  of 
operculum,  usually  included,  but  the  tip  sometimes  exserted. 

Adult  with  a  single  flexure  in  radial  sector  of  forewing  and  no 
trace  of  media.  Antennae  of  male  with  segment  VII  as  long  or 
longer  than  the  other  segments  combined. 

Type. — Aleurocybotua  graminicolua  (Quaintance). 

KEY  TO  SPSCDBS  OF  ALBUBOCTBOTU8. 

1.  Pupa  case  with  a  mibmaiffinal  row  of  prominent  vasiform  spines tet^enu, 

2.  Pupa  case  without  such  row  of  spines grominicoluM. 
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ALBUROCYBOTUS  GRAMINICOLV8  (C 

Plate  40,  fig.  1. 
Alewode$  grammicola  Quaintancx,  Can.  Ent.,  voi.  31, 1899,  p.  89. 
This  species  is  considerably  smaller  than  setiferus,  from  which  it 
can  be  easily  separated  by  the  absence  of  the  marginal  vasiform 
spines. 

The  type  is  composed  of  eggs,  larvae,  pupa  cases,  and  an  adult 
male. 

Type.— Chi.  No.  1478,  U.S.N3f . 

ALBUROCTBOTUS  8BTIFEBIJ8»  mtm  fptdta. 
Plate  40,  fig.  2. 

Specimens  of  this  species  have  been  received  from  two  localities. 
The  first  lot  was  foimd  on  Imperata  in  Java  by  Eklward  Jacobson, 
1907.  The  second  lot  was  collected  on  a  grass  at  Peradeniya,  Ceylon, 
September  8,  1913,  by  A.  Rutherford. 

Pupa  case, — Size  1.472  by  0.8  mm.  Dorsum  not  arched  and  with 
the  segmentation  distinct;  the  pit-like  structures  forming  a  double 
row  along  median  portion  of  abdomen  distinct  though  not  so  promi- 
nent as  in  graminicolus.  Vasiform  orifice  about  0.08  by  0.08  mm. 
and  situated  0.16  mm.  in  from  the  caudal  margin.  Tip  of  lingula 
sometimes  extending  a  short  way  beyond  the  vasiform  orifice.  Margin 
of  case  entire  and  just  within  it  a  row  of  about  32  vasiform  spines 
situated  on  tubercles.  Color  of  case  yellowish  with  a  median  dark 
brown  area,  which  sometimes  spreads  out  so  as  to  give  the  case  a 
mottled  appearance.  Eyes  showing  through  the  case  as  purple  spots. 
On  the  leaf  there  is  scarcely  any  wax  apparent,  the  pupa  lying  flat 
upon  the  surface. 

AduUs. — ^Unknown. 

Described  from  pupa  cases  in  balsam  mounts  and  dry  upon  the 
leaves. 

Type.— Cd^t.  No.  20204  U.S.N  Ji. 

Genus  ALEUROLOBUS  Quaintance  and  Baker. 

Aleurolobus  Quaintance  and  Bakbr,  Tech.  Ser.  27,  pt.  2,  Bur.  Ent.  U.  S. 
Dept.  Agr.,  1914,  p.  108. 

Pupa  case  of  mediimi  size,  subeiliptic  to  oval  in  outline;  color 
usually  dark  brown  to  blackish;  mai^in  toothed,  the  wax  tubes  only 
moderately  developed;  submai^inal  area  separated  from  dorsal 
disk  and  much  fluted  by  suture-like  lines;  dorsimi  without  papillae, 
though  minute  pores  may  be  present;  tracheal  folds  evident  in  some 
species,  though  obscure  or  wanting  in  others ;  when  present,  terminat- 
ing on  mai^in  of  case  in  a  few  specialized  teeth;  vasiform  eye- 
spots  usually  present  on  cephalic  portion  of  case;  wax  secretion 
usually  present  as  a  narrow  fringe  from  marginal  wax  tubes  and  also 
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on  dorsum.  Vasiform  orifice  subcordate;  operculum  similar  in 
shape,  almost  filling  the  orifice,  obscuring  the  lingula;  orifice  sur- 
rounded by  a  definite  trilobed  figure,  the  lobes  of  which  form  a  channel 
from  the  orifice  caudad  to  margin  of  case. 

Adult  with  a  single  flexure  in  radial  sector  of  f orewing  and  no  spur 
of  media;  wings  usually  marked  with  reddish.  Antennae  of  seven 
s^ments;  in  the  female,  III  longest.  In  the  male,  VII  often  as  long 
or  longer  than  other  segments  together. 

Type. — Aleurolohua  marlatti  (Quaintance). 

KBT  TO  8PBCIS8  OF  ALBUBOLOBUS. 

1.  Subinaiginal  area  of  pupa  case  without  prominent  spines 2. 

Submaiginal  area  of  pupa  case  with  prominent  spines §etigerui. 

2.  Pupa  case  dark  brown  or  black,  more  or  lees  convex 4. 

Pupa  caae  whitish  or  yellowish,  flat;  thoracic  tracheal  folds  distinct 3. 

3.  Without  waxy  secretion;  case  broadly  elliptical;  size  1.28  by  0.97  mm.;  marginal 

pore  of  tracheal  fold  armed  with  three  prominent  rounded  tooth-like  lobes. 

fiavu». 

With  sparse  waxy  secretion,  a  secretion  of  stout  waxy  filaments  from  marginal  wax 

tubes  spaced  some  distance  apart,  and  finer  and  longer  wax  threads  from  submar- 

ginal  pores.    Size  1.86  by  1.52  mm. ;  marginal  pore  of  tracheal  fold  armed  with 

fine  tooth-like  lobes nmuZtts. 

4.  Eyespots  prominent 5. 

Eyespots  not  present 10. 

5.  Thoracic  tracheal  folds  fairly  distinct 6. 

Thoracic  tracheal  folds  not  discernible 7. 

6.  Pupa  case  elliptical;  size  about  1.35  by  1.1  nmi.;  a  short  fringe  all  around  of 

glassy  wax  rods  from  marginal  wax  tubes,  and  whiter  tufts  of  wax  from  pores  of 
tracheal  fold;  a  pear-shaped  wax  figure  on  dorsum  of  abdomen,  from  which  run 
lines  of  wax  along  sutures  to  submarginal  rim;  marginal  pores  of  tracheal  folds 

on  thorax  armed  with  three  rounded  teeth marlatti. 

Pupa  case  subcircular  in  outUne;  female  size  1.68  to  1.75  by  1.48  to  1.52  mm.; 
male  smaller;  a  short,  more  or  less  broken  fringe  all  around  of  white  wax  from 
maifflnal  wax  tubes,  and  two  oblique  transverse  bands  of  tufted  white  wax  on 
marginal  part  of  cephalothorax  and  a  narrow  longitudinal  line  of  white  wax  caudad 
of  the  operculum  apparently  marking  position  of  the  tracheal  folds olivinuM. 

7.  Between  submarginal  area  and  dorsal  disk,  a  band  all  around  (narrowing  at  each 

end)  of  irregular  dermal  thickenings  or  markings 8. 

Without  such  band  between  submaiginal  area  and  dorsal  disk 9. 

8.  Pupa  case  broadly  oval;  size  about  1.1  by  0.88  mm.;  a  short  squarely  trimmed 

wax  fringe  all  around  from  maiginal  wax  tubes taonabae, 

9.  Pupa  case  elliptical;  size  about  1.08  by  0.78  mm.;  dorsum  completely  covered 

with  secretion  of  white  wax;  from  marginal  tubes  there  is  a  loose  but  abundant 
secretion  of  grayish  wax  threads,  and  a  narrow,  square  cut  lim  all  aroimd  of  wax 

concolorous  with  wax  on  dorsum phiUppinensit. 

Pupa  caae  very  elongate  elliptical;  size  about  2.25  by  1.15  nmi.;  dense  black  in 
color;  margin  bearing  a  fringe  of  rather  long  snowy  white  wax  rods;  dorsum 

sometimes  dusted  with  white  powdery  meal barodenau. 

10.  Pupa  case  elliptical;  size  about  1.4  by  1  mm.;  a  fringe  all  aroimd  of  gloasy  wax 
rods,  compact  basad  and  spreading  distad;  dorsum  more  or  less  covered  with 
glossy  wax  scales  or  plates;  tracheal  pores  on  margin  indicated  by  bilobed  or 
trilobed  structures aolUariu$. 
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Plate  41,  Ifigs.  1-11. 

Alewroda  barodenns  Mabksll,  Trans.  N.  Zealand  Inst.,  vol.  28, 1896,  p.  424. 
Aleyrodes  harodennt  Cooksrbll,  Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  281. 
Aleuroda  longicomxs  Zshntnsb,  Archief  Java  Suikerind.,  vol.  5, 1897,  p.  381. 
Aleuroda  Umgieomis  Zihntnsr,  Archief  Java  Suikerind.,  vol.  7, 1899,  pt.  1,  p.  445. 

This  species  is  represented  in  the  Maskell  collection  by  two  slides — 
one  of  a  pupa  case  and  the  other  of  a  larva«  The  pupa  case  is  not 
cleared  and  is  of  such  a  dense  black  color  that  it  is  difficult  to  make 
out  any  detail.  The  species  no  doubt,  however,  falls  in  this  group. 
Also  from  a  careful  consideration  of  the  description  and  figures  of 
longiccrnis  Zehntner,  we  believe  this  species  to  be  identical  with 
harodensis  Maskell. 

Larva  (fig.  6). — Size  0.6  by  0.3  mm.,  elongate  elliptical;  dorsal 
disk  not  separated  from  the  submarginal  area,  though  there  is  a  very 
narrow  margLnal  region  of  a  lighter  color  than  the  remainder  of  the 
case,  which  is  brown.  The  margin  is  almost  entire,  but  there  are  a 
large  number  of  irregular  indentations  varying  in  depth.  These, 
however,  do  not  constitute  a  series  of  teeth.  There  is  a  pair  of 
minute  setae  on  the  cephalo-lateral  margin,  and  a  seta  is  present  on 
one  side  of  the  caudo-lateral  margin  (fig.  11).  (There  is  none 
visible  on  the  right  side.)  Scattered  over  the  dorsum,  as  indicated, 
are  a  number  of  minute,  circular,  transparent,  pore-like  areas.  These 
appear  to  be  the  seats  of  minute  spines,  but  in  the  specimens  at  hand 
it  is  impossible  to  verify  this  excepting  in  a  few  cases. 

The  vasiform  orifice  (fig.  7)  is  subcordate  in  outline  with  the 
cephalic  margin  straight  and  the  caudal  extremity  produced  into  a 
knob-Uke  structure.  The  operculum  is  somewhat  similar  in  shape  to 
the  orifice,  but  much  shorter  proportionately,  and  about  half  fills  the 
orifice.  The  lingula,  which  is  spatulate  and  setose,  has  its  tip  exposed 
caudad  of  the  operculum.  It  is  armed  with  two  rather  prominent 
spines.  Two  purplish  eye  spots  are  evident  on  the  cephalic  portion 
of  case. 

Pupa  case  (fig.  1). — Size  2.26  by  1.16  mm.,  very  elongate  ellip- 
tical, and  by  its  shape  and  size  easily  distinguished  from  the  other 
species  of  the  group;  color  dense  black,  by  transmitted  light  dark 
brown,  with  a  lighter  suture  separating  the  dorsal  disk  from  the  sub- 
marginal  area;  vasiform  orifice  showing  lighter  than  the  remainder 
of  the  case  and  the  eye  spots  almost  transparent.  Margin  armed 
with  a  series  of  teeth  (fig.  4)  with  shallow  roimded  incisions,  from 
which  suture-like  markings  extend  mesad  across  the  submarginal  area. 
Vasiform  orifice  (fig.  3)  subcordate,  almost  entirely  filled  by  the  oper- 
culum which  obscures  the  lingula.  The  orifice  is  surroimded  by  a  lobed 
area,  and  from  its  caudal  extremity  a  furrow  extends  to  the  caudal 
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mai^  of  the  case  (fig.  5).  The  distance  from  the  caudal  extrem- 
ity of  the  orifice  to  the  caudal  margin  is  four  and  one-half  times  the 
length  of  the  orifice.  On  the  dorsum  there  are  a  number  of  minute 
clear  circular  spots,  but  from  the  condition  of  the  specimen  it  is 
difficult  to  give  the  number  or  arrangement  of  these.  Tlie  balsam 
moimt  still  shows  traces  of  a  marginal  wax  fringe.  Type  in  the 
Maskell  collection. 

AduU. — ^Unknown. 

Habitat. — ^In  India,  on  Saccharum  officinale.  The  specimens  were 
collected  by  the  late  Mr.  Cotes,  of  the  Indian  Museum,  Calcutta,  from 
Baroda,  who  reported  that  they  were  rather  damaging  to  the  sugar  cane 
in  those  parts. 

ALBURQLOBUS  FLATUS,  Mw  ipiriii. 

Plate  42,  figB.  IS. 

This  species  was  collected  by  R.  S.  Wogjum  on  an  unknown  tree  in 
the  Royal  Botanic  Gardens,  Ceylon,  in  October,  1910,  and  by  A. 
Rutherford  on  LorarUhas,  Peradeniya,  Ceylon,  May  27,  1913.  It  is 
represented  by  pupa  cases  and  eggs  only. 

jB^gr.— The  egg  (fig.  7)  is  0.224  mm.  long  and  0.096  mm.  wide.  It 
is  stalked  at  its  larger  end  and  sUghtly  curved  at  the  smaller  end. 
It  is  yellowish  brown  in  color  and  some  specimens  are  covered  with  a 
waxy  reticulation,  which  reticulations  are  0.18  mm.  in  diameter. 
This  apparently  may  be  destroyed  in  preparing  mounts. 

Pupa  case  (fi^.  1). — Size  1.28  by  0.976  nmi.;  form  broadly  ellip- 
tical; color  light  yellowish  brown  to  almost  transparent.  There  is 
no  waxy  secretion  of  any  kind.  Dorsal  disk  separated  from  the  mar- 
ginal area  by  a  dehcate  line  all  around,  just  within  which  is  a  heavily 
chitinized  wavy  line  (fig.  3);  nearer  the  maigin  and  within  the  sub- 
marginal  area  some  specimens  show  a  dehcate  line  all  around,  but 
the  presence  of  this  is  not  constant.  The  body  segments  are  distinct 
on  the  dorsal  disk,  and  the  median  area  of  this  disk  is  delineated  from 
the  lateral  areas  by  wavy  lines,  as  indicated  in  the  figure.  There  are 
also  upon  the  median  area  of  the  dorsum  four  longitudinal  rows  of 
minute  pores  and  several  others  irregularly  placed  on  the  marginal 
portion  of  the  dorsal  disk.  Three  or  four  pairs  of  similar  pores  are 
also  present  on  the  thorax.  The  submarginal  area  is  marked  with  a 
large  number  of  irregular  lines,  .extending  mesad  from  the  margin, 
which  is  crenulate  (fig.  6).  The  thoracic  breathing  folds  are  quite 
distinct  on  the  margin  and  terminate  in  three  rather  prominent 
rounded  teeth  (fig.  2).  The  vasiform  orifice  (fig.  4)  is  triangular, 
and  longer  than  broad ;  its  inner  caudal  margin  is  armed  with  a  number 
of  tooth-like  projections.  The  operculum  is  similar  in  shape  with, 
and  almost  entirely  fills,  the  orifice.  The  lingula  (fig.  b)  is  elongate, 
swollen  toward  the  distal  end,  setose,  and  armed  with  two  stout 
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spines.  Its  tip  is  scarcely  visible  caudad  of  the  operculum.  The 
orifice  is  surrounded  by  a  differentiated  lobed  area,  which  forms  a 
channel  to  the  caudal  mar^  of  the  case.  Thb  channel  is  longer, 
compared  with  the  length  of  the  orifice,  than  in  the  other  species  of 
the  genus,  and  terminates  in  three  rounded  tooth-like  projections 
(fig.  8).  The  margin  of  the  case  is  armed  with  a  caudal  and  a  latero- 
caudal  pair  of  setae. 

AdvU. — ^Unknown. 

Type.— Cat.  No.  19062,  U.S.N.M. 


ALEUBOLOBUS  MAKLATTI  (C 
Plate  43,  figs.  1-16. 

Aleurodu  marlaUi  Quaintance,  Can.  Ent.,  vol.  34,  1903,  p.  61. 

Larva,  first  instar  (fig.  2). — Size  0.288  by  0.192  mm.;  form 
elliptical;  color  yellowish  brown.  Margin  armed  with  usually  16 
pairs  of  hairs  situated  on  small  tubercles,  and  at  each  tubercle  the 
case  is  marked  mesad  by  a  small  fold  or  suture.  Of  the  hairs  present 
the  first  and  third  caudal  pairs  are  the  longest.  On  the  caudal  por- 
tion of  the  case  there  are  seven  pairs  of  hairs,  these  near  the  middle 
of  the  case,  and  the  balance  on  the  cephalic  portion.  On  the  dorsum 
the  abdominal  segments  are  fairly  distinct.  The  purple  eye  spots 
are  visible  and  there  are  two  pairs  of  fine  setae,  one  pair  on  cephalic 
portion  of  case,  cephalad  and  mesad  of  the  eye  spots,  and  one  pair 
cephalad  of  the  vasifonn  orifice.  The  vasiform  orifice  itself  (fig.  3) 
is  somewhat  triangular  in  shape  with  rounded  comers;  the  oper- 
culum is  broad  and  short,  and  nearly  fills  the  cephahc  half  of  the 
orifice.  The  lingula,  which  is  visible  below  the  operculum,  is  elongate, 
with  the  distal  extremity  slightly  enlarged  and  setose. 

Larva,  second  insiar  (fig.  4). — Size  0.416  by  0.32  mm.;  shape 
elliptical,  in  some  specimens  regularly  oval;  color  yellowish  brown, 
with  orange  markings  due  to  the  internal  structure.  Margin  (fig.  5) 
forming  a  narrow  differentiated  band  which  is  divided  into  a  number 
of  irr^ularly  sized  somewhat  rectangular  lobes  by  sutures  extending 
mesad.  A  pair  of  long  caudal  setae  and  a  pair  of  minute  latero- 
caudal  setae  are  present.  On  the  dorsum  the  sutures  marking  the 
abdominal  segments  are  easily  seen  and  there  is  a  series  of  minute 
pores  around  the  submarginal  area.  The  eye  spots  are  dark  brown 
to  black.  The  vasiform  orifice  (fig.  6)  is  triangular  and  the  opercu- 
lum fills  about  two-thirds  of  the  orifice.  The  lingula  (fig.  7)  is  almost 
entirely  obscured  by  the  operculimi,  but  when  this  is  removed  it  is 
seen  to  be  elongate,  with  a  slightly  swollen,  setose  distal  extremity, 
which  is  pointed  and  armed  with  two  prominent  spines.  The  oper- 
culum is  darker  than  the  rest  of  the  case. 

Larva,  tJiirdinstar  (fig.  8) . — Size  0.656  by  0.644  mm. ;  outline  elliptical, 
t^iding  to  oval ;  color  rather  dark  brown,  with  eye  spots  almost  black. 
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The  entire  dorsum  has  a  fine  irr^ular  mottled  appearance  due  possibly 
to  differences  in  chitinization.  There  is  a  small  dorsal  median  ridge 
and  the  abdominal  sutures  are  distinct.  Just  laterad  of  the  median 
ridge  on  each  side  of  the  caudal  edge  of  each  suture  there  is  a  small 
area  of  a  lighter  brown  than  that  surrounding  it.  There  is  also  on 
the  submargincd  area  a  series  of  minute  transparent  pores,  the  loca- 
tion of  which  may  be  seen  in  the  figure.  On  the  median  portion  of 
the  case  several  of  these  pores  are  present.  The  margin  (fig.  9)  is 
plainly  marked  off  into  a  series  of  toothlike  sections  by  sutures 
extending  mesad.  These  sutures  extend  farther  than  those  of  the 
second  instar,  and  the  divisions  are  more  prominent.  Vasiform 
orifice  (fig.  10)  triangular;  operculiun  of  a  similar  shape  and  almost 
entirely  filling  the  orifice,  leaving  only  the  setose  tip  of  the  lingula 
exposed.  The  differentiated  area  surrounding  the  orifice  and  form- 
ing the  caudal  channel,  so  distinct  in  the  pupa  case,  is  visible  also  in 
this  instar,  though  is  not  so  marked.  There  is  a  pair  of  caudal  setae 
and  a  smaller  pair  of  latero-caudal  ones. 

Pupa  case  (fig.  11). — Size  averaging  about  1.35  by  1.1  mm.; 
outline  elliptical;  color  by  transmitted  Ught  almost  black  on  the 
dorsimi,  which  is  surrounded  by  a  fine  yellowish  brown  line  separating 
this  from  the  brown  maiginal  rim.  Eye  spots  crescent  shaped,  trans- 
parent; structure  surrounding  the  vasiform  orifice  and  extending  to 
the  caudal  margin  almost  black,  while  the  channel  it  forms  is  light 
brown.  On  the  dorsimi  the  sutures  are  distinct  and  there  are  scat- 
tered over  the  case  a  niunber  of  very  minute  transparent  pores,  the 
relative  positions  of  which  are  indicated  in  the  figure.  .  Marginal  rim 
broad  and  separated  from  the  dorsum  by  a  distinct  light  line.  Mar- 
ginal rim  (fig.  13)  marked  by  a  large  niunber  of  light  transparent 
sutures  extending  mesad  from  the  margin.  The  sections  marked  off 
by  these  sutures  form  by  their  outer  extremities  the  rounded  teeth 
of  the  margin.  There  are  on  this  marginal  rim  a  few  scattered  very- 
minute  transparent  pores  similar  to  those  on  the  dorsal  area.  The 
vasiform  orifice  (fig.  12)  is  triangular,  somewhat  acute  caudad,  and 
the  operculiun  is  very  much  the  same  shape,  nearly  filling  it.  The 
lower  caudal  membrane  of  the  orifice  is  sculptured  or  folded  irregu- 
larly. Near  the  latero-cephalic  margin  of  the  orifice  a  pair  of  setae 
is  situated,  and  surrounding  the  orifice  and  extending  caudad  to  the 
margin  of  the  case  there  is  a  distinct  area,  the  outline  of  which  is 
indicated  in  the  figure.  This  is  dark  brown,  leaving  a  median,  yel- 
lowish brown  caudal  channel.  On  the  cephalic  portion  of  this  struc- 
ture there  are  three  pairs  of  minute  transparent  porelike  places. 
The  waxen  secretion  is  fully  described  in  the  original  characterization. 

AduU  female. — Color  yellowish  shaded  with  brownish  black. 
Length  about  0.83  nun.  Antennae  absent  in  all  but  one  specimen, 
and  on  this  only  distorted  portions  of  one  antenna  remain.    Fore- 
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wing  (fig.  16)  about  1.2  by  0.56  mm.;  radial  sector  thick  and  extend- 
ing almost  to  the  tip  of  the  wing;  cubitus  faint  but  rather  long  and 
straight.  'V^ngs  marked  with  rusty  red  as  indicated  in  the  figure. 
In  some  cases  the  spots  may  ahnost  imite  to  form  two  irregular  trans- 
verse bands.  Hind  wing  without  marks,  but  with  more  or  less 
shading  along  the  rather  thick  vein.  Hind  legs  with  the  femora  and 
the  proximal  portion  of  the  tibiae  dusky,  the  remainder  yellowish; 
tibiae  0.416  nmi.  long,  armed  with  very  stout  spines;  tarsus,  proxi- 
mal s^ment  0.096  mm.,  armed  with  a  few  stout  spines;  distal  seg- 
ment 0.072  nun.,  covered,  especially  on  the  distal  portion,  with  many 
minute  setae,  and  with  a  few  spines.  Claws  0.012  mm.;  paronychium 
long,  acute,  and  curved. 

AdvU  male. — Similar  to  the  female;  length  from  vertex  to  tip  of 
daspers  about  0.79  nun.;  antennae  absent  in  the  specimen  at  hand; 
legs  also  absent,  all  except  the  femora  and  tibiae  of  the  hind  legs. 
These  are  colored  as  in  the  female,  the  former  measuring  0.18  mm. 
and  the  latter  0.32  mm.  Forewing  about  0.928  mm.  long,  marked 
as  in  the  female;  bind  wing  0.8  mm.  long,  unmarked.  Claspers 
(fig.  16)  brown  in  color  excepting  the  tips,  which  are  yellowish,  0.135 
mm.  long,  upcurved  and  armed  with  a  few  small  spines.  Penis  yel- 
low, as  long  as  the  claspers,  bulbous  at  the  base  and  considerably 
curved  upward. 

Material  studied,  types  and  paratypes,  and  material  collected  by 
S.  I.  Kuwana  in  Japan  at  Fukuoka,  1907. 

IVp^.— Cat.  No.  19063,  U.S.N.M. 

The  food  plant  is  orange.  Material  was  collected  by  C.  L.  Marlatt, 
Hokato,  Japan,  May  21,  1901.  This  same  species  was  also  taken  by 
Mr.  Marlatt  at  Kumomoto,  Japan,  May  17,  1901. 

ALBUBOLOBDS  CHJVINIIS  a»T«tM). 

Alewrode$  olivinus  Sn.yB8TBi»  Boll.  Lab.  Zool.  Gen.  Agr.  della  R.  Scuola  Supe- 
riore  d'  Agricoltura  in  Portici,  vol.  6, 1911,  p.  214. 

We  have  seen  no  examples  of  this  species,  but  the  excellent  descrip- 
tion and  figures  given  by  Doctor  Silvestri  enable  us  to  place  it  in 
this  genus  with  considerable  assurance.  It  is  reported  by  Prof. 
Silvestri  as  occurring  in  central  and  southern  Italy.  The  host  is 
olive.    A  translation  of  the  original  description  is  given. 

AdvU  female  (fig.  4). — ^Body  cream-colored  or  whitish  ocher 
sprinkled  with  a  white  waxy  powder,  with  a  fulvous  band  upon  the 
pronotum,  two  submedian  bands  of  the  same  color  upon  the  meso- 
notum,  and  two  lateral  bands  upon  the  metanotimi.  The  abdomen 
has  upon  its  first  tei^te  two  submedian  fulvous  spots,  from  the  third 
to  the  fifth  tei^te  a  median  transverse  band  a  little  in  front  of  the 
margin,  and  upon  the  sixth  tergite  another  fulvous  median  spot. 
The  fifth  urostemite  is  almost  wholly  blackish.  The  wings  are 
sprinkled  with  a  white  waxy  powder  slightly  tending  toward  a  cine- 
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reous  tint  and  the  forewings  have  fulvous  spots  disposed  in  the 
manner  shown  in  figure  4,  and  in  figure  6,  No.  1.  Length  of  body, 
not  including.the  wings,  from  1.60  to  1.70  mm.;  with  the  wings  from 
2  to  2.10  mm.  Width  of  the  thorax  0.68  mm.  Length  of  the  abdo- 
men 0.97  mm.  and  its  width  0.74  mm.  Length  of  the  antennae  0.71 
mm.  Length  of  the  f  orewing  2  mm.  and  its  width  0.93  mm.  Length 
of  the  hind  wing  1.49  mm.  and  its  width  0.71  mm. 
Length  of  the  legs  of  the  third  pair  1.36  mm. 

The  head  (fig.  6)  is  about  as  long  (measured 
along  the  posterior  margin)  as  it  is  wide.  Tlie 
compound  eyes  are  well  developed,  and  they  are 
divided  as  they  are  in  other  species  into  an  upper 
and  a  lower  part.  The  ocelli  are  in  contact  with 
the  upper  margin  of  the  compound  eyes.  The 
antennae  (fig.  6,  No.  14)  consist  of  7  joints,  the 
first  of  these  being  very  short,  the  second  subcy- 
lindrical,  twice  as  long  as  wide,  the  third  much 
thinner  than  the  second  and  a  little  more  than 
three 'times  as  long  as  the  second  joint.  In  its 
distal  part  the  third  joint  is  furnished  with  four  sensory  organs,  one 
represented  by  a  somewhat  thick  and  elongated  bristle;  the  three 
others,  on  the  other  hand,  by  a  groove  with  a  short  subcorneal  process. 


FlO.  4.— ALBUEOLOBU8 

OLIVINU8.    Adult. 

(AfRR  SlLYXCTSI.) 


1  2  8 

FM.  S.— ALSUBOLOBV8  OUYOrUS.     1,  BEAD  OF  ADULT,  FBOKT  YIBW;  2,  BEAD  07  AI>TJVt,LLTBULL  YBW; 
8,  THORAX  or  ADULT,  DORSAL  YBW.    (AFTBR  SILVBSTRI.) 

The  fourth  joint  is  short,  much  shorter  than  all  the  otherb  and  even 
than  the  second.  The  fifth  joint  is  longer  than  the  second  and  is 
provided  with  a  sensory  pit  toward  its  distal  part.  The  sixth  is 
longer  than  the  fifth,  and  the  seventh  about  twice  as  long  as  the 
sixth.  The  seventh  joint  has  a  thickish  and  rather  long  bristle  near 
its  central  portion  and  a  slender  apical  bristle. 

The  ratio  of  length  between  one  joint  and  the  other  of  the  antennae 
may  vary  somewhat  in  different  specimens. 
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The  upper  labmm  (fig.  5,  Nos.  1  and  2)  terminates  in  an  acute  and 
robust  point.  The  rostrum  extends  with  its  extremity  as  far  as  the 
base  of  the  third  pair  of  legs;  it  has  three  joints,  the  second  joint 
longer  than  the  third  and  somewhat  enlarged  toward  the  apex.  The 
third  is  narrowed  at  the  apex  and  has  the  shape  of  a  nipple. 

The  wings  have  the  simple  and  straight  venation  characteristic  of 
this  genus,  as  can  be  seen  in  figure  6,  Nos.  1  and  2.     Their  margin 


Fia.  6.— Aleubolobvs  ouvinus.   1  and  3,  Antbbiob  and  ?o0nauoB  winos;  3,  roBnoN  or  mab- 

OIN  or  ANTBRIOB  WINO;  4,  THIBD  LEO  Or  ADULT;  5,  TIBU;  6,  TABSUS;  7  AND  8,  TWO  VIBWS  or 
LAST  SXaMENT  Or  TABSUS,  MUCH  ENLABOED;  9,  OYIPOSITOB  Or  rSMALE,  DOBSAL  VIEW;  10, 
LATBBAL  YALYE  Or  OYIPOSITOB  Or  rSMALE;  11,  ANTENNA  Or  ADULT  ICALB;  13  AND  13,  POS- 
TBBIOB  SEGMENT  AND  GENITALIA  or  ADXTLT  MALE,  DOBSAL  AND  LATEBAL  YISW;  14,  ANTENNA 
*  or  ADULT  rEMALE.     (AJTEB  SiLYBSTBI.) 

(fig.  6,  No.  3)  is  finely  crenulate  and  furnished  with  very  short  and 
very  slender  cilia. 

The  legs  (fig.  6,  Nos.  4  to  8)  are  rather  long,  the  tibiae  longer  than 
the  femora,  cylindrical,  furnished  with  a  row  of  very  short  bristles 
along  the  inner  upper  margin  and  with  six  short  bristles  at  the  apex, 
two  of  which  are  superior,  two  internally  lateral,  one  external,  and 
one  inferior.  The  tarsus  is  cylindrical,  with  its  first  joint  longer  than 
the  second.  The  pretarsus  is  composed  of  two  lateral  claws  and  of 
one  median  appendix  as  long  as  the  claws.  This  appendix  is  a  little 
wider  than  the  claws  and  not  straight,  but  in  the  middle  more  or 
less  curved  in  the  shape  of  an  arc. 
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FIO.  7.— AUEUBOLOBU8 
OUVINUS.  £00.  (AT- 
TEB  SILVI8TBI.) 


The  abdomen  is  somewhat  longer  than  wide  and  oval  in  shape. 
The  anal  operculum  (fig.  6,  No.  12)  is  somewhat  wider  than  long  and 
its  posterior  mai^n  is  slightly  sinuous.  The  lingula  gradually  in- 
creases in  size  toward  the  posterior  part  and  terminates  with  a 
roimded  margin. 

The  ovipositor  (fig.  6,  No.  9)  is  well  developed  and  its  two  superior 
processes  are  a  Uttle  longer  than  the  inferior  and  lateral  ones  and  are 
greatly  attenuated.     The  lateral  processes  (fig.  6, 
No.  10)  are  finely  crenulate. 

Male. — ^Length  of  the  body,  including  the  wings, 
1.49  mm.;  without  the  wings,  1.30  mm.  Length  of 
the  antennae  0.78  mm. 

The  antennae  (fig.  6,  No.  11)  have  their  fourth 
joint  very  short;  the  fifth  is  a  little  thicker  than 
and  about  twice  as  long  as  the  fourth.  The  seventh 
joint  is  about  twice  as  long  as  the  second. 

The  last  two  segments  of  the  abdomen  are  much 
narrower  than  the  preceding  segments,  and  the  last 
segment  (fig.  6,  Nos.  12  and  13)  is  about  as  long  as 
it  is  wide,  with  an  operculum  the  width  of  which  somewhat  exceeds 
its  length,  and  the  ''lingula"  somewhat  longer  than  the  operculum. 
The  two  posterior  appendages  are  about  one-third  longer  than  the 
last  segment,  with  an  attenuated  apex  turned  inward.  The  penis 
is  shorter  than  the  lateral  appendages,  gradually  tapering  and  curved 
upward. 

Egg. — ^The  egg  (fig.  7)  is  of  subellip- 
tical  shape,  with  its  free  pole  more  at- 
tenuated than  the  opposite  one.  One 
side  (the  ventral  one)  is  nearly  straight; 
the  other  is  more  or  less  convex.  It  is 
furnished  at  the  pole  that  is  less  attenu- 
ated with  a  short  and  thin  pedimcle  by 
means  of  which  it  is  fastened  upon  the 
leaf.     Immediately  after  its  deposition  it   Fio.a— albubolobus  ouvDnre.  nbw- 

m  1     .  1         -I  J.1      LT  HATCHSD  lARVA,  DORSAL  AND 

is  of  a  pale-straw  color;   subsequently      ^^^  ^.^^  (AiTEESiLYBmri.) 
it  turns  brown.     Its   entire   surface   is 

reticulated.     Its  length  is  from  0.247  to  0.253  mm.  and  its  width 
from  0.117  to  0.123  mm. 

Larva,  first  stage. — ^The  newly  hatched  larva  is  of  a  fumose  color. 
It  is  not  covered  with  wax.  Its  length  is  0.325  mm.  and  its  width 
0.234  mm.  The  length  of  the  antennae  is  0.074  mm.  and  that  of  the 
legs  0.061  mm. 

Its  body  (fig.  8)  is  greatly  depressed  and  its  contour  is  more  or 
less  elliptical,  being  slightly  i^arrower  at  the  front  than  at  the  back. 


Digitized  by  VjOOQIC 


ifo.215«.      SUBFAMILY  ALEYRODINAE—QUAJNTANCE  d  BAKER,       367 


The  dorsum  is  provided  with  four  long  sublateral  bristles,  two  of 
which  are  situated  upon  the  posterior  part  of  the  head  and  the  other 
two  upon  the  second  abdominal  segment.  The  margin  of  the  body 
is  very  finely  crenulate  and  is  provided  with  16  bristles  on  each  side 
and  arranged  as  can  be  seen  in  figure  8.  In  the  anterior  submai^inal 
part  at  the  side  of  the  first  bristle  there  exists  another  bristle  a  little 
shorter  than  the  adjoining  one.  The  operculxun  is  a  little  wider 
than  it  is  long,  and  a  little  shorter  than  the  lingula. 

The  antennae  (fig.  9,  No.  1)  are  composed  of  the  three  joints,  the 
first  of  which  is  short  and  the  second  a  little  longer;  the  third  is  thin 
and  about  five  or  six  times  as  long  as  the  second,  and  ends  in  a  short 
bristle  which  might  also  be  considered  as 
a  rudimentary  fourth  joint.  The  third 
joint  is  also  provided  near  the  apex  with 
a  small  external  spur  to  the  angle  upon 
which  there  is  attached  a  very  short 
bristle.  Corresponding  to  this  part  of 
the  antennae  we  have  not  been  able  to 
distinguish  a  division,  in  contradistinc- 
tion to  that  observed  by  TuUberg  *  and 
by  Tr&gardh*  in  the  larvae  of  other 
Aleurodes. 

The  legs  (fig.  9,  No.  2)  are  short,  scarcely 
.reaching,  if  spread  out,  the  margin  of  the 
body,  with  all  the  joints  distinct.  The 
tibia  carries  on  its  superior  surface  a  little 
short  of  the  apex  a  bristle  which  some- 
what exceeds  the  combined  length  of 
both  tibia  and  tarsus.  The  tarsus  con- 
sists of  one  joint  only,  and  it  has  always 
seemed  to  be  more  or  less  distinct  from  the  tibia,  and  much  shorter 
than  the  latter.  The  tarsus  is  provided  with  an  external  apical 
bristle  which  is  longer  than  the  tarsus  itself.  The  pretarsus  is  short, 
slender,  and  widened  at  the  extremity. 

The  larva  of  the  first  stage  after  it  has  attached  itself  begins  to 
secrete  white  wax  all  along  the  margin  of  its  body  (fig.  10,  No.  1), 
around  the  dorsal  bristles,  and  in  the  space  between  the  anterior  dorsal 
bristles. 

Around  the  body  the  marginal  wax  forms  a  fringe  having  a  width 
of  0.042  nun.  around  the  dorsal  bristles;  internally  it  forms  a  kind  of 
sheath,  and  between  the  dorsal  bristles  a  kind  of  small  plate  (''lamin- 

netta"). 

Larvae  of  the  second  and  (kvrd  stages. — ^These  two  larvae  when  they 
have  scarcely  emerged  from  the  skins  Respectively  of  the  first  and 

1  ArkiY  for  Zoologl,  voL  3, 1007,  No.  20. 

s  Zeitechr.  WisB.  Inseotenbiologie,  toL  4, 1908»  pp.  296-297. 


Fig.  9.— Alsubolobus  oliyinus. 
Stbuctukal  dktaiu  or  just  hatch- 
ed lasya:  1,  Antenna;  2,  lxo;  3, 
antenna  of  pupa  case;  i,  tsoxd  leo 
or  PUPA  CASE.   (After  Silyestrx.) 
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second  stages  are  first  white,  then  chestnut-color,  then  azure  black, 
and  finally  black. 

The  second-«tage  larva  (fig.  10,  No.  2)  measures  in  length  from 
0.48  to  0.57  mm.  and  in  width  from  0.39  to  0.45  mm.,  and  in  the  shape 
of  its  body  comprising  that  of  the  legs  is  similar  to  the  fourth  stage  of 
the  larva  which  is  described  below.  Around  the  margin  of  its  body 
it  has  a  fringe  of  wax  formed  of  slender  ribbon-like  points  whose 
length  is  0.084  mm.  and  whose  width  is  0.009  mm.  These  at  their 
apex  are  less  separated  from  one  another,  while  at  the  proximal  part 
each  of  them  is  in  contact  with  the  one  preceding  and  with  the  one 
following.    The  larva  of  the  second  stage  differs  from  that  of  the 


3  »  ^ 

Fio.  10.— Alxubolobus  ouvdhts.   Immature  staobs:  1,  Fnn  siaob;  2,  sboond  scaob;  Z,  pupa  casb; 

4,  YEMTBAL  VIEW  Or  PUPA  CASE.     (APTEB  SiLVESTBI.) 

first  stage  in  color,  in  size,  in  the  form  of  the  antennae  and  of  the 
legs,  and  by  the  absence  of  the  four  dorsal  bristles. 

The  larva  of  the  third  stage  is  similar  to  that  of  the  second  and 
of  the  fourth,  and  presents  the  following  dimensions:  Length  from 
0.75  to  0.93  mm.,  width  from  0.67  to  0.81  mm. 

Larvaj  fourtk  stage. — (fig.  10,  No.  3.)  The  body  is  greatly  de- 
pressed, almost  laminate.  Its  length  somewhat  exceeds  its  width« 
The  dorsiun  is  black,  provided  with  two  tufted  obUque  transverse 
lines  formed  of  white  wax  upon  the  marginal  part  of  the  cephalo- 
thorax  some  distance  behind  the  level  of  the  compound  eyes  and  one 
narrow  longitudinal  line  also  consisting  of  white  wax  upon  the 
median  posterior  part  of  the  body  behind  the  operculxun.  Around 
the  margin  there  is  f oimd  a  fringe  of  wax  like  that  found  on  the  larvae 
of  the  second  and  third  stages;  but  in  this  larva  of  the  fourth  stage 
this  fringe  is  more  or  less  broken  up,  and  during  the  winter  for  the 
most  part  is  lost  entirely. 

The  color  of  the  venter  (fig.  10,  No.  4)  is  dark  green  in  the  central 
portion  and  black  in  the  marginal  portion,  with  a  narrow  lateral 
waxy  area  at  a  level  with  the  base  of  the  second  pair  of  legs.  This 
area  close  to  this  same  pair  of  legs  bifurcates  and  its  branches  join 
the  two  stigmata.  Another  area  composed  of  wax  exists  in  the  pos- 
terior part  of  the  body.    Length  of  the  female  from  1.68  to  1.75  mm.; 
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of  the  male  from  1.20  to  1.35  mm.  The  width  of  the  female  varies 
from  1.48  to  1.52  mm.  and  of  the  male  from  1.04  to  1.18  mm.  Liength 
of  the  antemiae  0.326  mm.;  of  the  legs  0.143  mm. 

The  upper  part  of  the  body  is  divided  by  a  furrow  into  a  marginal 
zone  and  a  central  zone.  The  former  shows  no  trace  of  division  into 
segments  and  is  a  little  more  than  a  third  as  wide  as  one-half  of  the 
width  of  the  whole  body.  It  is  variously  striated  in  the  proximal 
party  transversely  striated  in  the  distal  part,  and  its  margin  is  minutely 
lobed,  each  lobe  corresponding  to  the  mouth  of  the  wax-producing 
^and  across  which  issues  a  marginal  thread  of  wax.  This  zone, 
examined  under  a  high  magnifying  power,  shows  also  a  circular  row 
of  small  and  very  short  cilia  near  the  base  and  some  small  pores 
which  are  quite  sparse. 

The  central  zone  is  variously  rugose;  it  shows  distinctly  the  seg- 
mental impressions  which  can  be  seen  accurately  reproduced  in  figure 
10,  No.  3. 

The  compound  eyes  are  dorsal;  they  are  situated  some  distance 
behind  the  anterior  margin  of  the  body  and  are  represented  on  the 
surface  each  by  a  cornea. 

The  antennae  (fig.  9,  No.  3  A)  are  entirely  ventral,  inserted  at  the 
side  of  the  beak,  scarcely  in  front  of  the  first  pair  of  1^.  They  are 
directly  under  the  same  in  the  rear  and  join  a  little  on  the  outside  at 
the  level  of  the  posterior  margin  of  the  base  of  the  second  pair  of 
legs.  They  appear  to  be  formed  of  a  single  joint  (at  least  none  can 
be  seen  distinctly);  they  are  a  little  attenuated  from  the  base  to  the 
apex  and  quite  irregularly  annulated.  The  apex  terminates  in  a 
point  a  little  curved,  almost  unguiform. 

The  legs  (fig.  9,  Nos.  3  and  4)  are  very  short,  formed  of  a  long  and 
rather  wide  base  which  is  prolonged  into  a  short  subtriangular 
appendix,  tnmcate  at  the  extremity  and  provided  with  a  concave 
membranous  disk  which  constitutes  a  kind  of  pulvillus.  The  anterior 
legs  are  distinctly  in  front,  the  middle  and  the  hind  legs  are  in  the 
rear. 

The  operculmn  is  subtriangular;  at  its  base  it  is  a  little  longer  than 
it  is  wide,  with  the  apex  slightly  roimded  and  covering  the  whole  of 
the  Ungula. 

ALBUROIiOBUS  PHILIFFINBNSIB,  new  tptdta. 

Plate  44,  figs.  1-20. 

This  species  has  been  received  from  Manila,  Philippine  Islands,  on 
several  occasions;  i.  e.,  June  3,  1904,  on  cultivated  shade  tree  from 
Frof.  C.  H.  Tyler  Townsend;  July  4,  1906,  another  lot,  presumably 
of  this  same  material,  was  received  from  Prof.  T.  D.  A.  (Jockerell, 
who  suggested  that  this  was  the  first  aleyrodid  recorded  from  the 
Philippines.  In  May,  1910,  we  received  from  Mr.  George  Compere 
&'*— ProcJ^.M.vol.51— le ^24 
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an  abundant  sending  of  this  species  taken  at  Manila  on  an  unknown 
tree,  and  finally  the  same  insect  was  received  June  21,  1912,  from 
D.  B.  Mackie,  Manila,  Philippine  Islands,  on  Murraya  exotica.  The 
type  lot  is  that  forwarded  by  Mr.  Compere. 

Egg. — Size  0.165  by  0.096  mm.;  color  yellowish;  without  reticu- 
lations, stalk  attached  at  larger  end  (fig.  1). 

Larva,  first  instar  (fig.  2). — Size  0.165  by  0.258  mm.;  shape 
elliptical;  color,  by  transmitted  light,  light  brown.  Margin  with 
usually  17  pairs  of  fine  hairs  situated  on  tubercles,  of  which  the  first 
and  third  caudal  pairs,  as  well  as  the  third  cephalic  pair,  are  longer 
than  the  others.  Dorsal  area  with  three  pairs  of  stout  short  spines: 
One  pair  near  the  cephalic  extremity  between  the  eye  spots,  one  pair 
at  about  the  middle  of  the  case  and  one  pair  cephalad  of  the  vasiform 
orifice.  Vasiform  orifice  (fig.  3)  broad,  triangular,  with  the  anterior 
margin  straight;  operculum  not  half  the  length  of  the  orifice,  leaving 
the  setose  lingula  exposed;  size  of  orifice  0.027  by  0.024  mm. 
Antennae  (fig.  20)  composed  apparently  of  foiu:  segments,  the  proxi- 
mal irregular  and  large.  The  others  narrow,  cylindrio,  with  the  distal 
one  very  acute  and  placed  at  an  angle  from  the  others. 

Larva,  second  instar  (fig.  4). — Size  0.357  by  0.27  mm.;  shape 
elliptical;  color  by  transmitted  light  brown;  margin  with  a  swies  of 
about  15  pairs  of  spines,  which  are  thick,  short,  and  spear  shai>ed 
(fig.  8).  The  caudal  margin  has  a  pair  of  rather  long  spine-like  hairs 
The  margin  itself  (fig.  7)  is  all  around  divided  into  a  niunber  of  areas 
by  irregular  divisions  extending  a  slight  distance  mesad;  dorsal  area 
with  three  pairs  of  spines  similar  to  those  present  in  the  first  instar, 
and  also  with  a  series  of  minute  subdorsal  pores,  as  well  as  a  few  other 
scattered  ones.  The  area  around  vasiform  orifice  slightly  indicated 
in  this  instar.  Orifice  itself  (fig.  5)  somewhat  triangular,  measuring 
0.065  by  0.039  mm.  Operculum  similar  in  shape  and  extending  a 
little  over  two-thirds  the  distance  to  the  caudal  extremity  of  the 
orifice.  The  inner  membrane  of  the  orifice  below  the  operculum  and 
lingula  appears  sculptured,  with  reticulate,  circular,  or  irregular 
markings.  Lingula  (fig.  6)  narrow;  not  swollen  at  the  tip,  part  of 
which  is  seen  below  the  operculum  and  which  is  setose  and  armed  with 
a  pair  of  rather  long  spine-Uke  hairs. 

Pupa  case  (fig.  9). — Size  1.088  by  0.788  mm.;  shape  eUip- 
tical;  color  very  dark  brown  by  transmitted  light,  with  the  sutures 
separating  the  abdominal  segments  and  a  line  marking  off  the  mar- 
ginal fluted  area  lighter.  Eye  spots  transparent,  with  their  broadest 
part  caudad.  Dorsum  of  case  completely  covered  with  layer  of  wax, 
though  the  body  segments  are  evident.  From  the  submai^inal 
area  arises  a  short  square-trimmed  fringe  of  wax  of  same  color  as  on 
dorsiun,  which  extends  out  over  margin  of  case.  From  marginal 
wax  tubes  arises  a  rather  light  fringe  all  around  of  grayish  wax  fila- 
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ments.  Dorsum  covered  with  a  large  number  of  very  minute  pores, 
which  show  as  transparent  dots.  There  is  a  pair  of  setae  on  the 
second  abdominal  segment  and  a  pair  cephalolaterad  of  the  vasiform 
orifice.  Some  of  the  pore-Uke  spots  on  the  other  part  of  the  dorsum 
may  also  be  the  seats  of  minute  setae,  but  if  so  we  are  unable  to 
observe  them  owing  to  the  dark  coloration  of  the  case.  The  vasiform 
orifice  (fig.  10)  is  triangular  in  outline,  with  the  cephaUc  margia 
ahnost  straight;  the  operculum  is  similar  in  shape  and  ahnost  entirely 
fills  the  orifice,  obscuring  aU  but  the  tip  of  the  lingula.  This  last 
is  setose  and  armed  with  two  spines.  The  caudal  inner  membrane 
of  the  orifice  is  scidptured,  and  this  sculpturing  is  visible  below 
the  lingula;  surrounding  the  vasiform  orifice  is  a  dififerentiated 
area  consisting  of  a  rounded  portion  directly  cephalad  of  the  orifice, 
from  which  two  arms  extend  caudad,  one  on  each  side  of  the  orifice, 
forming  a  caudal  channel  (fig.  10).  The  legs  (fig.  11)  are  dis- 
tinctly visible  on  the  under  surface  of  the  case.  Each  is  short, 
thick,  and  armed  with  a  pad-like  structure  on  the  distal  extremity. 
The  antennae  (fig.  13)  are  subcylindric,  composed  apparently  of  three 
segments,  imbricated,  and  armed  on  the  distal  extremity  with  a  nar- 
row finger-like  process,  and  a  distal  spine.  The  margin  of  case  (fig. 
12)  bears  a  series  of  fairly  even  crenulations.  These  are  not  prom- 
inent, and  the  submarginal  area  is  marked  by  a  series  of  lines  extend- 
ing mesad,  which  gives  it  somewhat  of  a  fluted  appearance.  On  each 
of  these  sections  a  light  spot  may  be  observed  near  the  margin,  which 
spot  seems  to  be  the  opening  of  a  pore  beneath.  Scattered  over  the 
submarginal  area  there  are  a  number  of  minute  transparent  spots 
similar  to  those  on  the  dorsal  area  and  on  some  of  these  smaU  setae 
are  located;  on  others,  however,  we  are  unable  to  find  any. 

Adult  female. — Length  from  vertex  to  tip  of  ovipositor  about  0.960 
mm.;  color  yellowish,  shaded  with  dusky.  Eyes  dark  brown,  con- 
stricted in  the  middle.  Antennae  (fig.  19)  of  seven  segments;  II 
subpyriform,  0.045  mm.  long,  and  usually  armed  with  three  stout 
spines;  III  subcylindric,  0.114  mm.  long,  imbricated,  and  armed  with 
a  few  faint  transverse  sensoria,  and  near  the  distal  extremity  there  is 
a  circular  fringed  sensorium  with  a  central  process;  IV  subcyUndrio, 
0.024  mm.  long;  V  similar,  0.033  mm.  long;  VI  similar,  0.036  mm.  long; 
VII  subcylindric,  tapering  distally,  armed  at  about  the  distal  third 
with  a  number  of  minute  circidar  fringed  sensoria,  and  the  distal 
extremity  tipped  with  a  spine.  Forewing  (fig.  15)  about  0.95  by 
0.38  nun. :  radial  sector  curved,  cubitus  long,  and  fairly  distinct;  wings 
marked  with  rusty  red,  which  forms  two  broken  transverse  bands,  a 
distal  spot  over  the  tip  of  the  radial  sector,  and  a  broken  proximal 
one  over  the  cubitus;  margin  beaded  and  bearing  hairs.  EUnd  wing 
with  only  one  faint  red  spot  in  about  the  middle,  below  the  vein. 
Vasiform  orifice  (fig.  16)  broadly  cordate,  with  the  cephaUc  margin 
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straight;  the  operculum  is  rectangular^  transverse,  about  half  filling 
the  orifice;  Ungula  elongate,  rounded,  and  slightly  swollen  at  the  tip; 
both  operculum  and  lingula  setose. 

AduU  male, — Length  from  vertex  to  tip  of  genitaUa  about  0.95 
mm.;  color  similar  to  that  of  the  female.  Antennae  (fig.  18)  of  seven 
segments.  In  the  specimens  at  hand  these  s^ments  are  difficult  to 
discover,  but  in  all  of  them  VII  seems  to  be  extremely  long,  mudi 
longer  than  that  of  the  female.  Segment  II  subpyriform,  0.045  mm. 
long  and  armed  with  prominent  spines;  III  subcylindric,  0.084  mm. 
long,  imbricated  and  armed  with  several  faint,  transverse  sensoria 
and  a  distal  fringed  sensorium  with  a  central  process.  Segments  lY, 
V,  and  VI  each  about  0.012  mm.  long,  almost  globose  on  account  of 
their  shortness.  Segment  VII  tapering  distally,  0.18  mm.  long, 
armed  with  a  number  of  minute  transverse  sensoria,  and  tipped 
with  a  spine.  Forewing  with  markings  similar  to  those  of  the  female, 
length  about  0.89  mm.,  width  about  0.37  mm.;  hind  wing  about  0.72 
mm.  long,  with  a  red  spot  similar  to  that  of  the  female.  Hind  tibiae 
0.24  mm.  long;  hind  tarsus,  proximal  s^ment  0.066  mm.,  distal  0.06 
mm.  Foot  (fig.  17)  with  an  acute  central  paronychium,  which  is 
armed  near  its  basal  portion  with  a  rather  prominent  spine.  Claspers 
(fig.  14)  0.12  mm.  long  and  0.066  mm.  broad  at  the  base,  tapering, 
with  distinctly  curved  tips  and  each  armed  on  its  inner  mai^in  with 
a  few  spines;  penis  bulbous  at  the  base,  not  as  long  as  the  claspers, 
and  upcurved. 

Described  from  pupa  cases  on  leaves,  and  other  stages  in  balsam 
moimts.  i 

Type.— Cskt.  No.  19061,  U.S.N.M. 

ALEUROLOBUS  SETIGERUS,  new  species. 

Plate  45,  figs.  1-6. 

Three  collections  made  by  Mr.  A.  Rutherford  at  Peradeniya,  Ceylon, 
represent  this  species.  The  first  was  taken  on  HarpuUia  pendula, 
Jvly  7,  1913,  the  second  on  an  unknown  host,  July  25,  1913,  and  the 
third  on  HarpuUia,  September  7,  1913.  The  species  is  easily  sepa- 
rated from  all  others  in  the  genus  by  the  row  of  proimnent  spines  on 
the  submai^nal  area  of  the  pupa  case. 

Pupa  case  (fig.  1). — Size,  1.2  by  0.96  mm.;  shape  broadly  ellip- 
tical, in  this  respect  resembling  taonabae;  color  black,  under  the 
microscope  dark  brown,  with  the  suture  separating  the  dorsal  disk 
and  submarginal  area,  the  eyespots,  and  the  bases  of  the  spines  trans- 
parent yellowish.  Dorsum  with  the  abdominal  segments  distinctly 
marked  and  with  a  broad  rachis-structure  on  the  median  area 
quite  similar  to  that  found  m  solitarius.  The  dorsal  disk  is  armed 
with  four  pairs  of  rather  long  spines,  three  of  which  pairs  are  on  the 
thorax  and  one  pair  on  the  abdomen.    The  submarginal  area  (fig.  3) 
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is  broad  and  marked  with  a  series  of  suture-like  lines  extending 
mesad,  which  lines  are  puckered  about  the  base  of  each  spine.  These 
spines  are  prominent,  extending  beyond  the  margin  of  the  case,  are 
yellow  in  color,  and  are  situated  in  the  middle  of  the  submarginal 
area,  forming  a  row  on  each  side  of  usually  eight  spines.  Just  within 
the  margin  the  submarginal  area  shows  a  band  composed  of  minute, 
closely  placed,  pore-like  structures,  and  mesad  of  these  there  is  a 
series  of  larger  paired  pores  (fig.  6).  The  vasiform  orifice  (fig.  2) 
is  usual  for  the  genus,  but  it  and  the  operculum  are  quite  acute 
caudad.  The  arms  of  the  trilobed  area  extending  caudad  from  the 
orifice  are  relatively  short  and  are  swollen  near  the  caudal  margin  of 
the  case  to  include  a  pore-like  structure  on  each  side.  The  central 
tooth  of  the  caudal  pore  is  a  distinct  piece  and  appears  as  if  mosaic. 
The  channel  leading  from  the  pore  to  tiie  caudal  portion  of  the  orifice 
is  corrugated.  The  thoracic  pore  (fig.  4)  ends  in  a  trilobed  struoturei 
suggesting  that  of  solitarius.  It  is  not,  however,  so  distinctly  sepa- 
rated from  the  submarginal  area.  The  margin  (fig.  3)  is  armed  with 
very  flattened  divisions  which  can  scarcely  be  called  teeth. 

AdvU, — ^Unknown. 

Described  from  pupa  cases  in  balsam  mounts. 

Type.— C^t.  No.  19128,  U.S.N.M. 

ALEUBOLOBUS  SIMULUS  (PmD* 

PUte  46,  figs.  1-14. 

Aleurodes  Simula  Peal,  Joum.  Asiatic  Soc.  Bengal,  vol.  72,  pt.  2,  1903,  No.  3, 
p.  81. 

We  have  not  seen  this  species  and  it  is  with  some  hesitation  that 
we  include  it  here.  From  the  description  and  figures  it  seems  to  be 
fairly  closely  related  to  JUwua  which  undoubtedly  falls  within  this 
group.  It  should  be  noted,  however,  that  the  wing  as  given  for 
simulus  is  unmarked,  a  condition  not  met  with  in  any  of  the  other 
species  of  this  genus  of  which  the  adults  are  known,  and  the  antenna 
of  the  male  is  nearly  twice  as  long  as  that  of  the  female. 

Egg. — Size,  0.2  mm.  by  0.09  nmi.  Color,  light  yellow  when  first 
laid,  afterwards  turning  brown.  Peduncle  about  one-fourth  length 
of  ^g.  Examined  while  still  within  the  body  of  the  female  the  eggs 
are  light  yellow.  The  peduncle  is  curved  inwards  and  pressed 
against  the  eg;g.  Color  of  peduncle  pink;  basal  end  of  egg  fairly 
dark  yellow. 

Larva  first  sta^e. — Size,  0.25  mm.  by  0.15  mm. 

Shape  elUptical.  Color,  semitransparent  yellow;  two  yellow  pig- 
ment patches  in  center  of  abdominal  region.  There  are  a  series  of 
34  long  hairs  right  around  margin.  The  four  hairs  furthest  cephalad 
are  grouped  in  two  pairs  placed  some  distance  apart.    Of  Uie  six 
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hairs  on  caudal  margin  the  inner  pair  long,  the  second  pair  short, 
and  the  third  pair  long.  The  24  other  setae  are  shorter  than  the 
long  caudal  setae;  they  are  situated  at  equal  distances  apart  on  the 
lateral  margins.  Vasif  orm  orifice  as  in  the  pupa  case,  but  the  op^- 
culum  is  larger  proportionately,  and  the  lateral  margins  of  the  orifice 
are  somewhat  incurved  posteriorly  beyond  the  operculum.  Eyes 
maroon.  Abdominal  segments  distinct.  Antennae  and  legs  present. 
The  artist  has  drawn  the  vasif  orm  orifice  as  seen  by  him  through  the 
transparent  body. 

Larva  second  stage. — Size,  0.45  mm.  by  0.32  mm. 

Shape,  eUiptical;  color,  yellow.  Two  yellow  pigment  patches  in 
center  of  abdominal  r^on.  Two  curved  hairs  caudad  on  mai^in« 
Vasif  orm  orifice  as  in  the  pupa  case,  but  the  orifice  is  situated  quite 
close  to  the  mai^.  Abdominal  s^ments  distinct.  Eyes  maroon. 
A  marginal  fringe  of  stout,  cyUndrical,  waxy  filaments  which  are 
placed  quite  close  together. 

Larva  third  stage. — Size,  0.7  mm.  by  0.5  mm. 

Shape  eUiptical;  margin  at  thorax  angled  slightly  outwards. 
Dorsum  ahnost  flat.  Color  yellow.  Two  setae  caudad,  and  two 
setae  placed  caudolaterally  on  margin.  A  marginal  fringe  of  stout, 
cylindrical  wax  filaments.  Eyes  maroon.  Abdominal  segments  dis- 
tinct. Dorsum  granular  near  margin.  Margin  broad,  faintly  de- 
marcated mesad,  and  deeply  striated  radially.  There  is  a  distinct 
yellow  band  extending  from  the  posterior  extremity  of  the  vasif  orm 
orifice  caudad  to  margin.  There  are  faint  indications  of  the  two 
radial  thoracic  bands  so  conspicuous  in  the  pupa.  They  end,  as  also 
does  the  band  extending  catfdad  to  margin,  in  five  separate  brown 
horizontal  pores  which  secrete  a  small  quantity  of  brown  wax. 
Dorsum  covered  with  a  large  number  of  extremely  minute  circular 
pores. 

Larva  fourth  stage. — Size,  1.25  mm.  by  1  mm. 

Similar  to  pupa  case  except  in  size;  it  is  also  fiatter. 

Puparium.— Size,  1.86  mm.  by  1.52  mm. 

Shape  oval;  anteriorly  the  thoracic  margins  angled  outwards, 
giving  the  anterior  end  a  somewhat  square  appearance.  Color  bright 
yellow.  Dorsum  at  first  somewhat  flat,  later  turning  fairly  convex. 
Three  ridges  on  dorsum,  two  radiating  from  thorax  to  cephalo- 
thoracic  margins,  and  one  from  the  posterior  end  of  the  vasiform 
orifice  caudad  to  margin.  These  ridges  are  dark  yellow,  blotched 
with  gray.  They  end  margtaally  in  five  stout,  distinct,  brown  pores, 
which  produce  a  small  quantity  of  brown  fluffy  wax.  Mai^  broad, 
demarcated  mesad  by  a  fairly  broad  distinct  white  band,  the  inner 
edge  of  which  is  dark  brown.  Mai^in  with  strongly  marked  radial 
striations,  the  dorsum  also  marked  around  the  central  area,  but  the 
markings  are  more  granular  than  striated.    A  small  quantity  oi 
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short,  stout,  waxy  filaments,  produced  from  marginal  pores,  spaced 
some  distance  apart.  There  are  also  a  series  of  submarginal  pores, 
which  produce  finer  and  longer  wax  filaments.  They  are  also  spaced 
some  distance  apart.  There  are  two  small  slender  setae  on  cephaUc, 
and  two  similar  but  smaller  setae  on  lateral  margins.  The  surface  of 
dorsum  and  especially  of  the  margin  covered  with  a  very  great 
nimiber  of  extremely  minute  circular  pores,  which  tend  to  form  de- 
tached groups.  These  pores  are  also  present  over  the  radial  patches^ 
but  the  grouping  does  not  differ  from  the  rest  of  the  margin,  the 
pores  not  being  arranged  in  any  sort  of  pattern. 

The  margin  of  the  pupa  case  turns  quite  white  a  short  time  before 
the  adult  emerges.  Vasiform  orifice  conical,  apex  pointing  caudad. 
Anterior  margin  flat.  Lateral  margins  sloping  inwards;  the  sloping 
surface  with  six  ridges  on  each  side.  Operculum  rhomboidal;  the 
posterior  margin  somewhat  incurved.  The  operculum  extends  to 
about  or  a  Httle  beyond  the  center  of  the  vasiform  orifice.  Surface 
setose,  color  light  brown.  Lingula  two-jointed,  lower  joint  short, 
stout.  Upper  joint  club-ehaped.  The  lingula  extends  for  one-third 
its  length  beyond  operculum;  the  surface  setose,  color  brown. 
Two  long  hairs  spring  from  near  the  tip  of  the  lingula  and  extend  for 
some  distance  beyond  the  vasiform  orifice. 

Pupa  extracted  from  puparium. 

Head  fairly  broad,  color  yellow;  the  oceUi  lighter  in  color.  Thorax 
rather  dark  yellow,  abdomen  Ught  yellow.  Eyes  dark  maroon. 
Unfolded  wings  dark  gray.  Legs  almost  transparent,  well  formed, 
setose.  Sides  of  abdomen  flattened  and  spread  out.  Abdominal 
segments  fairly  distinct,  but  the  vasiform  orifice  can  not  be  made 
out.  Antennae  not  noticeable  in  the  specimen  examined.  When 
the  adult  emerges  from  the  pupa  case  the  dorsum  spUts  up  not  only 
from  the  cephaUc  margin  to  thorax  anff  across  the  thorax,  but  also 
right  round  the  inner  edge  of  the  margin  so  that  in  empty  pupal 
cases  the  anterior  portion  of  the  dorsum  is  usually  missing.  I  have 
observed  no  parasites  on  this  species. 

AduU  female, — ^Length,  1.9  mm.;  wing,  size  1.9  nun.  by  0.85  mm. 

Body  light  yellow;  antennae  and  legs  semitransparent  white. 
Tip  of  mentum  gray.  A  lateral  gray  stripe  on  each  side  of  the  first 
segment  of  the  abdomen,  and  dorsaUy  a  rather  broad  diagonal  gray 
patch  on  each  side  of  the  same  segment.  DorsaUy  each  abdominal 
segment  dark  gray  nearly  the  entire  width  of  the  body.  An  oval 
gray  plate  situated  on  the  dorsal  surface  of  the  last  segment  of  the 
abdomen.  It  incloses  the  vasiform  orifice.  Ventrally  the  abdomen 
covered  with  fine  short  hairs.  Body  and  legs  oovcwred  with  white 
meal.  Eyes  reniform,  almost  divided;  color  dark  maroon.  Wings 
inmiaculate.  Vasiform  orifice  broadly  conica\  the  anterior  edge 
somewhat  produced  and  with  a  flat  indenture  in  the  center.    Oper- 

Digitized  by  VjOOQIC 


876  PR0CBEDIN08  OF  THE  NATIONAL  MU8BUM.  to.  51. 

cuhim  cordate,  apex  pointing  oephalad.  Posterior  margin  incanred; 
lateral  margins  dark  and  wavy.  The  operculum  extends  nearly  the 
whole  length  of  the  orifice,  but  is  somewhat  narrower.  Color  dark 
gray.  lingula  oylindrical;  it  projects  to  the  posterior  edge  of  the 
yasiform  orifioe;  end  almost  flat.  Only  the  part  which  projects 
beyond  the  operculum  can  be  made  out;  color  gray.  Antennae, 
length  0.5  mm.  Formula  (3,  6),  (2,  4,  5),  7,  1.  Joint  1,  short,  flat; 
joint  2,  subpyriform,  about  twice  length  of  joint  1;  joints  3  and  6, 
equal  in  length,  each  about  twice  the  length  of  joint  2;  joints  4 
and  5,  each  equal  in  length  to  joint  2;  joint  7,  short,  thin,  and  tapering 
to  a  point,  about  one-third  length  of  joint  6. 

AdvU  male. — ^Length,  1.7  mm.;  wing,  1.5  mm  by  0.77  mm. 

Color,  etc.,  much  as  in  the  female.  The  antennae,  however,  are 
enormously  developed,  being  proportionately  about  twice  as  long  as 
those  in  the  female.  Length,  0.9  mm.  Formula,  5,  3,  (6,  7,)  2,  4,  1. 
Joint  5  is  very  long,  being  nearly  equal  to  all  the  others  together. 
Joint  1,  short,  flat;  joint  2,  subpyriform,  twice  length  of  joint  1; 
joint  3,  fairly  long,  one  and  a  half  times  length  of  joint  2;  joint  4, 
short,  less  than  half  the  length  of  joint  3;  joint  5,  long,  almost  equal 
to  all  the  other  joints  together;  joints  6  and  7  equal,  together  about 
equal  to  joints  3  and  4.  The  antennae  are  heavily  ringed,  and  it  is 
extremely  difficult  to  make  out  the  joints.  The  imder  surface  of  the 
abdomen  covered  with  a  large  quantity  of  white  fluff. 

This  species  occurs  in  great  abundance  on  the  Simul  tree  (Bambyx 
malaharicum)  in  Calcutta.  The  leaves  are  thickly  covered  with  the 
insect.  They  become  yellow  and  spotted  wherever  an  insect  is 
attached  and  are  ultimately  killed.  Superficially  the  insect  some- 
what resembles  A.  eugeniae  Maskell.  There  are  the  same  radiating 
dorsal  patches  and  the  dorsiun  is  similarly  striated.  They  differ, 
however,  in  the  shape  of  th^upa  case  and  the  shape  of  the  vasiform 
orifice.  A.  Simula  has  a  slight  marginal  fringe  and  there  are  four 
setae  on  the  margin.  The  radiating  dorsal  patches  are  quite  different 
in  the  two  insects.  In  A.  aimula  these  patches  are  not  formed  by 
closely  apposed  pores,  but  are  yellow  bands  striated  with  gray.  The 
thoracic  radial  patches  are  also  true  ridges,  being  elevated  above  the 
surface  of  the  dorsum.  All  three  patches  in  this  species  end  not  in  a 
single  aperture  or  pore  opening  dorsally,  but  in  five  stout  brown 
horizontal  pores,  which  secrete  a  small  quantity  of  fluffy  brown  wax* 
The  dorsum  in  this  species  is  covered  with  a  large  number  of  ex- 
tremely minute  circular  pores;  the  margin  is  also  broad  and  clearly 
defined. 

Mr.  Maskell  was  mistaken  in  assuming  that  the  three  radial  patches 
were  sufficient  evidence  to  prove  the  close  relationship  of  A.  eugeniae 
and  A.  eugeniae,  var.  aurarUii.  As  a  matter  of  fact,  many  of  the 
Indian  Aleurodidae  possess  this  characteristic,  however  widely  differ- 
ent they  may  otherwise  be,     (Peal.) 
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ALBUR<HX>BU8  SOUTARIU8.  mw 

Plate  47,  figs.  8-13. 

This  species  is  of  special  interest  as  coming  from  the  United  States. 
Other  members  of  the  genus,  it  will  be  remembered,  come  from  the 
Orient.  Our  material  of  solitarivs,  though  limited  to  three  examples 
of  pupa  cases  in  balsam  mounts  and  one  pupa  case  on  leaf,  is  sufficient 
to  warrant  its  description,  as  its  characteristics  are  distinct.  The 
specimens  were  received  from  H.  O.  Woodworth,  October  17,  1901, 
and  were  sent  from  Champaign,  Illinois,  where  they  were  supposedly 
collected.    The  host  is  red-bud,  Cerds  canadensis. 

Pupa  case  (fig.  8). — Size  about  1.4  by  1  nmi.,  eUiptical  in  shape, 
very  dark  brown  to  blackish  in  color  under  transmitted  light.  Body 
segments  lighter  and  quite  distinct.  The  transparent  lunar  eye- 
spots  noted  in  other  dark-colored  forms  of  this  genus  are  in  this  species 
not  discernible.  Dorsal  and  submarginal  areas  distinctly  demarked 
by  a  sutiu*e  extending  all  around  the  case.  On  dorsal  disk  are  a  few 
transparent  dots,  as  indicated  in  the  illustration.  The  setae  and 
their  arrangement  can  not  be  satisfactorily  determined  in  the  speci- 
mens in  hand,  due  to  their  dark  color,  but  these  are  probably  placed 
in  the  normal  way  for  related  forms,  as  marlaMi.  Vasiform  orifice 
(%.  12)  triangular  in  outline,  with  the  surrounding  lobed  area  typical 
of  the  genus.  The  operculum  corresponds  in  shape  to  the  outline  of 
orifice,  which  it  nearly  fills.  The  lingula  is  not  observable  through 
the  dense  brown  operculum. 

The  submarginal  area  is  quite  distinct  as  a  fluted  zone  all  around 
the  case.  The  margin  is  very  faintly  beaded  by  the  ends  of  the  wax 
tubes,  the  sutures  between  which  near  the  margin  are  distinct,  but 
are  more  or  less  anastomosed  mesad  (fig.  13).  The  marginal  area 
shows  many  minute  transparent  dots  like  those  present  on  the  dorsal 
area.  The  tracheal  pores  on  margin  of  case  are  indicated  by  a 
bilobed  or  trilobed  structure  (figs.  9,  10,  and  11)  which  is  distinct 
from  the  tracheal  pores  in  other  species  of  the  genus  thus  far  seen. 

On  the  leaf  the  pupa  case  appears  dense  black  in  color.  There  is  a 
fringe  all  around  of  glassy  wax  tubes,  compact  basally  and  spreading 
by  groups  distad.  These  rods  have  a  length  of  about  one-half  of 
width  of  pupa  case.  Dorsal  area  more  or  less  covered  with  scales 
or  plates  of  wax  of  general  color  of  marginal  fringe. 

AduUa. — Unknown. 

Type.— Cat.  No.  19103,  U.S.N.M. 

ALEDROLOBUS  TAONABAE  (KawMUi). 
PUte  47,  figB.  1-7. 
Aleurolobits  taanabae  Kuwana,  Pomona  Joum.  Ent.,  vol.  3, 1911,  p.  623. 

Egg  (fig.  1). — Size  0.16  by  0.99  mm.,  elliptical,  pointed  at  distal 
end;   pale  yellow  in  color;    stalk  very  short,  dark  brown.     (We 
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notice  that  some  of  the  eggs  in  the  paratype  material  have  a  reticulate 
structure  of  wax,  which  mostly  disappears  when  moimted  in  xylol 
balsam.) 

Larva,  first  instar  (fig.  2). — Length  0.03  mm.,  form  elliptical; 
color  pale  brownish;  eyespots  purphsh  brown,  and  the  vasiform 
orifice  a  darker  brown  than  the  remainder  of  larva.  On  the  dorsinn 
the  abdominal  segments  are  distinct.  There  is  a  pair  of  minute 
setae  bordering  the  vasiform  orifice,  and  there  are  two  pairs  of  very 
long  curved  spines  situated  on  tubercles,  one  pair  on  the  cephalic 
extremity,  just  cephalad  of  the  eyespots,  and  the  other  on  the  middle 
of  the  larva.  The  margin  (fig.  3)  is  very  minutely  toothed,  the  teeth 
being  roimded  at  their  tips.  There  are  15  pairs  of  marginal  hairs 
observable  on  the  paratype  specimens,  though  these  are  in  such  a 
condition  that  ether  hairs  may  be  present  and  not  visible.  Of  the 
marginal  hairs  the  caudal  pair  is  long  and  the  third  caudal  pair 
extremely  so.  The  others  are  nearly  uniform  in  length.  The  vasi- 
form orifice  (fig.  4)  is  nearly  triangular  with  the  caudal  extremity 
roimded.  The  operculimi  is  rectangular  and  about  half  fills  the 
orifice.  The  lingula  is  elongate,  extends  nearly  to  the  caudal 
extremity  of  the  orifice,  and  its  tip  is  setose. 

Pupa  case  (fig.  5). — Length  about  1.28  mm.,  width  1.12  rmn.,  in 
broad  specimens.  There  is  considerable  variation  in  the  relative 
lengths  and  widths  in  different  specimens;  some  look  rather  long  and 
narrow,  while  others  are  nearly  as  broad  as  long.  Color  of  case  by 
transmitted  light  very  dark  brown  to  black.  There  is  a  distinct 
broad  marginal  rim  evenly  marked  off  from  the  central  dorsal  disk. 
This  central  dorsal  area  is  divided  into  two  parts:  First,  a  central 
area  with  very  little  sculpturing,  on  which  the  abdominal  segments 
are  distinctly  visible;  and,  secondly,  a  subdorsal  area  forming  a  band 
all  arotmd,  but  narrowing  at  each  extremity.  This  is  covered  with 
numerous  irregular  corrugations,  and  the  sutiures  of  the  abdominal 
segments  are  not  visible  upon  it.  The  transparent  eyespots  are  more 
or  less  crescent  shaped  and  are  located  within  the  subdorsal  area. 
There  are  also  upon  the  dorsum  many  minute  transparent  circular 
pore-hke  places  arranged  in  irregular  or  broken  rings  about  the  case. 
There  seem  to  be  two  rows  of  these  on  each  side  of  the  middle  dorsal 
area  and  one  row  on  the  subdorsal  area.  The  vasiform  orifice  (fig.  6) 
is  somewhat  triangular  and  longer  than  broad.  The  operculum  is  of 
a  similar  shape  and  fills  about  two-thirds  of  the  orifice.  The  inner 
membrane  is  reticulate  as  shown  in  the  figure.  The  orifice  is  sur- 
roimded  by  an  area  similar  to  that  present  in  the  other  species  of 
the  group,  consisting  of  a  cephalic  and  two  lateral  lobes  which  form 
a  channel  caudad.  The  marginal  rim  (fig.  7)  is  irregularly  divided 
by  a  largo  ntmiber  of  sutures  extending  mesad  on  the  submarginal 
area.    The  outer  extremities  of  these  form  shallow  roimded  teeth  on 
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the  margin.  There  is  a  pair  of  small  setae  on  the  cephalic  mai^in 
at  about  the  same  distance  from  the  median  Une  as  the  eyespots  and 
a  similar  pair  of  latero-caudal  setae.  We  have  been  imable  to  find 
any  caudal  setae  similar  to  those  present  in  the  related  species, 
though  these  may  normally  be  present  and  not  observable  in  the  speci- 
mens we  have  been  able  to  study.  On  the  leaf  we  have  only  two 
specimens.  These  do  not  show  any  secretion  from  marginal  wax 
tubes,  as  stated  by  Kuwana,  and  it  has  doubtless  been  broken  off 
in  our  material. 

Paratype  material  of  eggs,  larvae,  and  pupa  cases  studied  in  balsam 
moimts. 

2Vp6.— Oat.  No.  19107,  U.S.N.M. 

This  species  is  closely  allied  to  marlatti,  but  differs  m  markings  of 
wings  of  adult  and  in  markings  of  pupa  case.  It  occurs  on  grape 
in  Okoga  and  on  grape  and  Taonaba  japonica  Szyszylowicz  in  Tokio. 

Genas  ALEUROPARADOXUS  Qnaintaiice  and  Baker. 

Alewroparadoxut  Quaintancb  and  Baxbb,  Tech.  Ser.  27,  pt.  2,  Bur.  Ent.  U.  S. 
Dept.  Agr.,  1914,  p.  104. 

Pupa  case  medium  in  size,  elliptic  in  outline,  margin  toothed, 
the  wax  tubes  only  moderately  developed;  submarginal  area  not  sepa- 
rated from  dorsal  disk;  just  within  margin  a  series  of  papilla-like 
pores  and  dorsum  with  numerous  irregular  shaped  pores;  tracheal 
folds  present,  terminating  on  margin  in  a  comb  of  teeth;  wax  secre- 
tion brittle  glass-like  rods  from  the  submarginal  papillae  and  usually 
a  secretion  from  the  dorsal  pores.  Vasif orm  orifice  subcordate  or  tri- 
angular, the  operculum  similar  in  outline,  obscuring  the  lingula. 

Adult  with  a  single  flexure  in  radial  sector  of  forewing  and  no 
spur  of  media.  Antennae  seven-segmented,  FV  the  longest;  distal 
segments  subequal.    Sexes  nearly  equal  in  size. 

7)/pe. — Aleuroparadoxus  iridescens  (Bemis). 

KBT  TO  SPBaSS  OF  ALBUROPARADOXUS. 

1.  Median  dorsal  ridge  of  abdomen  with  a  double  row  of  large  pore-like  etructurefl, 

two  on  each  abdominal  segment iridescens, 

2.  Median  dorsal  ridge  with  a  row  of  small  pore-like  structures,  3  to  5  close  together 

on  each  abdominal  segment punctatus, 

ALEUROPARADOXUS   DUDESCENS    (Bemto). 

Plate48,  fig.  1. 
Aleyrodes  iridescens  Bemis,  Proc.  U.  S.  Nat.  Mus.,  vol.  27, 1914,  p.  487. 

This  species  has  been  rather  fuUy  described  by  Bemis.  A  few 
details  of  structure  may  be  added  in  order  to  separate  iridescens 
from  closely  related  forms.  The  submarginal  papillae  are  about 
0.03  mm.  long  and  form  a  very  even  row.    The  pore-like  structures 
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on  the  dorsum  of  case  are  about  0.32  mm.  in  diameter  and  are 
arranged  as  shown  in  the  figure.  Those  forming  the  row  of  six  on 
the  abdomen  between  the  submarginal  row  of  papillae  and  the 
double  median  row  are  about  0.16  mm.  from  the  outer  pores  of  the 
double  median  row.  A  channel  extends  from  the  vasiform  orifice 
to  the  margin  of  the  case.  On  either  side  of  the  channel  is  a  thickened 
wrinkled  lobe-like  ridge  between  the  orifice  and  the  margin. 

We  have  specimens  taken  on  ArctostapTiylos  species,  near  Camp 
Rincon,  San  Gabriel  Moimtains,  California,  July  4,  1911,  by  P.  H. 
Timberlake.  These  specimens  show  some  differences  from  the 
paratjrpes  mentioned  above.  The  most  noticeable  difference  is  in  the 
submarginal  papillae,  which  are  elongate  in  these  specimens  and 
measure  about  0.048  mm.    The  pores  also  are  somewhat  larger. 

Pamtype.—CsLt.  No.  7084,  U.S.N.M. 

ALEUBOPARADOXUS  PUNCTATU8.  new  ipeclMu 

Plate  48,  fig.  2. 

Two  collections  of  this  species  are  in  the  Bureau  of  Entomology. 
Q.  No.  1980  was  taken  on  Lithraea  causticaf  at  Santiago,  Chile,  by 
Manuel  J.  Rivera,  October  25,  1905,  and  Q.  No.  8821  was  taken  on 
QuiUaja  sapororia  and  sent  from  the  same  city  by  Carlos  E.  Porter 
in  March,  1905. 

Pupa  case. — Size  1.44  mm.  by  1.12  mm.,  subelliptical,  broadly 
rounded  at  the  ends.  The  margin  of  the  dorsal  disk  shows  a  veiy 
irregular,  somewhat  thickened  line.  The  median  dorsal  abdominal 
ridge  is  armed  on  each  segment  with  three  to  five  irregular  pore-like 
areas,  which  are  usually  crowded  together.  These  are  much  smaller 
than  the  corresponding  ones  in  iridescens.  The  transverse  cephalic 
row  of  pore-like  areas  upon  the  thorax  consists  of  sometimes  as 
many  as  18.  On  the  submarginal  area  of  the  abdomen  some  dis- 
tance mesad  and  often  occupying  a  part  of  the  margin  of  the  dorsal 
disk  there  is  an  irregular  row  of  minute  pore-like  areas.  This  row 
is  most  often  of  three  pores  in  thickness,  but  often  is  only  a  single 
irregular  row.  Sometimes  it  is  scarcely  visible  at  all.  The  pores 
forming  this  row  are  much  smaller  than  those  present  on  the  similar 
region  of  iridescens.  The  papillae-like  structures  forming  a  row 
about  the  case  just  within  the  margin  are  in  this  species  short,  ex- 
tending mesad  only  about  0.016  nmi.,  but  the  suture-like  markings 
between  them  extend  considerably  farther  mesad.  In  iridescens^  on 
the  other  hand,  the  sutures  between  the  papillae  extend  scarcely 
mesad  of  the  papillae  themselves.  Comb  of  the  thoracic  tracheal 
fold  very  similar  to  that  of  iridescens,  consisting  of  three  teeth. 
Vasiform  orifice  typical  for  the  genus,  about  0.112  mm.  by  0.096  nun. 
in  size  and  about  0.128  nmi.  from  caudal  margin.    There  is  a  channel 
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extending  from  the  caudal  edge  of  the  orifice  to  the  margin  of  the 
case.  The  thickened  area  on  either  side  of  this  channel  ends  on  the 
margin  in  two  narrow  irregular  lobes.  These  differ  from  the  corre- 
sponding lobes  of  iridescens  in  extending  to  the  margin  or  a  Uttle 
beyond  it.    The  color  under  the  microscope  is  a  very  dark  brown. 

On  the  leaf  the  pupae  appear  as  black  disks  without  waxy  secre- 
tion, excepting  short  pencils  of  wax  from  the  pores  of  the  tracheal 
folds. 

AduUs, — Unknown. 

Described  from  pupa  cases  in  balsam  mounts  and  upon  the  f oUage. 

Type.— CKi.  No.  20205,  U.S.N.M. 

Genus  ALEUROPLATUS  Qnaintaiice  and  Baker. 

Altwroplata»y  QuAmTANCs  and  Bakbb,  Tech.  8er.  27,  pt.  2,  Bur.  Ent.  U.  8. 
Dept.  Agr.,  1914,  p.  98. 

Pupa  case  usually  flat,  elliptical,  oval,  or  subcircular  in  ouCline, 
often  notched  on  cephalo-lateral  margins;  some  species  are  elongate; 
color  varying  from  a  transparent  yellowish  or  whitish  to  black,  but 
mostly  dark  brown;  many  species  variously  dotted  with  darker 
markings;  margin  toothed,  wax  tubes  moderately  developed,  inci- 
sions shallow;  thoracic  and  caudal  tracheal  folds  present  and  in 
most  cases  plainly  visible  and  ending  on  the  margin  in  a  distinctly 
differentiated  comb  of  teeth  from  which  arise  pencils  of  waxy  secre- 
tion, differing  from  the  more  or  less  amorphous  secretion  of  wax 
Burroimding  the  case,  secreted  by  the  marginal  wax  tubes.  Dorsum 
with  the  disk  not  separated  from  the  submarginal  area  and  without 
prominent  pores  or  papillae,  though  usually  with  a  number  of  minute 
dear  pores.  (In  rare  exceptions  there  are  many  wax  pores.)  Vasi- 
form  orifice  small,  transverse,  rounded,  or  elongate,  the  inner  margin 
rarely  armed  with  teeth;  operculum  filling  from  a  third  to  all  of  the 
orifice  and  obscuring  the  lingula. 

Adults  with  vrings  unmarked,  clouded,  or  spotted;  the  radial  sector 
of  forewing  with  a  single  flexure;  no  spur  of  the  media,  but  the 
cubitus  faintly  indicated.  Antennae  of  seven  segments,  segment 
III  the  longest;  the  other  distal  ones  subequal,  with  IV,  however, 
usually  the  shortest.  Claspers  of  male  considerably  curved  at  their 
distal  extremities  and  possessing  a  number  of  prominent  spines. 
P^ximad  of  the  distal  spur  of  each  dasper  there  is  either  a  lobed 
structure  or  other  smafler  spurs. 

Type, — Aleuroplatus  guercus-^i^quaiicae  (Quaintance). 

KBT  TO  SUBQENBRA  OF  THE  QBNU8  ALBUROPLATUS. 

1.  Vaoionn  orifice  not  anned  with  teeth  on  its  inner  caudo-lateral  maigin. 

Subgenus  Aleuroplatua. 

2.  Vasiiorm  oiifice  anned  with  teeth  on  its  inner  caudo-lateral  margin. 

Subgenus  Orduanut, 
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Alburoplatus,  new  subgenus. 

Pupa  case  flat,  elliptical,  oval,  or  subcircular,  thoracic  tracheal 
folds  ending  on  margin  of  case  in  a  comb  of  teeth;  vasiform  orifice 
small,  usually  transversely  elliptic  and  without  teeth  upon  its  inner 
caudal  and  lateral  margins. 

Type. — Aleuroplaius  (Aleuroplatua)  quercua-aqaaticae  (Quaintance). 

KEY  TO  SPECIES  OF  SUBGENUS  ALBUSOPLATUS. 

1.  Pupa  case  transparent  whitish,  never  dark  brown  or  black 2 

Pupa  case  not  transparent  whitish,  but  dark  brown  to  black 3 

2.  Marginal  comb  of  thoracic  fold  very  faint  and  composed  of  short  rounded  teeth. 

ficu9-rugo9(u. 
Marginal  comb  of  thoracic  fold  very  distinct  and  composed  of  long  narrow  teeth. 

tramUuHuM, 

3.  Marginal  comb  of  thoracic  fold  composed  of  distinct  differentiated  teeth 4 

Marginal  comb  and  thoracic  fold  either  scarcely  distinguishable  or  the  te<^ 

similar  to  marginal  teeth -. 8 

4.  Marginal  comb  of  th(»»cic  fold  composed  of  one  prominent  tooth  at  base  of 

prominent  incision  in  the  margin  of  case tnana. 

Marginal  comb  composed  of  more  than  one  prominent  tooth 5 

5.  Marginal  comb  of  thoracic  fold  composed  of  two  prominent  teeth gelcUinosxu, 

Marginal  comb  of  thoracic  fold  composed  of  four  or  five  rather  prominent  teeth.  6 

6.  Suture  between  thorax  and  abdomen  curved  cephalad  on  each  side  beyond  the 

third  thoracic  segment;  body  with  moderately  developed  rhachis.  .berbericoliu. 
Suture  between  thorax  and  abdomen  not  curved  beyond  the  third  thoracic  seg- 
ment; rhachis  but  little  developed  or  absent 7 

7.  Abdominal  segments  distinct;  teeth  of  thoracic  comb  with  clear  areas  at  base. 

plumonu. 

Abdominal  segments  faintly  indicated  and  visible  only  on  middle  (k  dorsum; 

teeth  of  thoracic  comb  without  clear  areas  at  base picHni/enis. 

8.  Marginal  comb  of  thoracic  fold  distinguishable,  but  the  teeth  little  differentiated 

from  adjacent  marginal  teeth 9 

Marginal  comb  and  thoracic  fold  scarcely  distinguishable 14 

9.  Size  very  large,  over  2.25  nun.  long;  dorsum  with  very  distinct  rhachis. 

tculpturahu. 
Size  medium,  or  small,  less  than  1.5  nun.  long 10 

10.  Dorsum  somewhat  arched  possessing  distinct  rhachis oockerelli. 

Dorsiun  flat,  without  rhachis 11 

11.  Suture  between  thorax  and  abdomen  curved  cephalad  much  beyond  the  third 

thoracic  segment 12 

Suture  not  curved  cephalad  beyond  or  but  slightly  beyond  the  third  thoracic 
segment 13 

12.  Thorax  with  two  pairs  of  rather  long  dorsal  spines valicha. 

Thorax  without  such  spines qu^rctu-aquaticae. 

13.  Suture  curved  slightly  beyond  third  thoracic  segment;  color  varying  in  different 

specimens  from  a  yellow  to  a  smoky  brown,  some  individuiJs  with  a  yellow 

submarginal  area  and  a  more  or  leas  completely  brown  disk variegaitu. 

Suture  not  curved  beyond  third  thoracic  segment;  color  uniform  brown .  .cococolus, 

14.  Shape  elongate  oval,  greatest  width  across  thorax ovatus. 

Shape  nearly  elliptical  or  oval  with  greatest  width  across  the  abdomen 15 
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15.  Shape  nearly  elliptical,  not  broader  at  one  end  than  at  the  other;  no  distinct 

eye  spots  present,  margin  irregular,  a  submarginal  row  of  small  pores  pres- 
ent  myricae. 

Shape  oval,  the  greatest  width  across  the  abdomen,  the  reverse  of  avaius;  dorsum 
with  a  submarginal  row  of  small  pores 16 

16.  Eye  spots  of  pupa  case  absent;  vasiform  orifice  elongate,  the  operculum  filling 

less  than  cephalic  half;   submarginal  row  of  pores  about  0.016  mm.  from 

margin coronatus. 

Eye  spots  of  pupa  case  present;  vasiform  orifice  of  medium  length,  with  the 
operculum  almost  filling  it 17 

17.  Eye  spots  reniform,  moderately  large;  area  between  submarginal  rows  of  pores 

and  margin  of  case  not  reticulate,  this  row  of  pores  about  0.03  mm.  from  the 

margin oculirentformxs. 

Eye  spots  circular;  area  between  the  submarginal  row  of  pores  and  margin  of 
case  reticulate 18 

18.  Eye  spots  extremely  minute  and  situated  on  the  same  line  with  the  submarginal 

row  of  pores;  the  pores  alternating  with  one  another  to  form  a  zigzag  row 

around  the  case;  row  about  0.048  mm.  from  margin oculiminutus. 

Eye  spots  moderate  in  size,  not  situated  in  the  same  line  with  the  submarginal 
row  of  pores,  but  more  mesad;  pores  of  submarginal  row  not  zigzag,  but  forming 
an  even  row  about  0.064  nmi.  from  the  margin vinsonioides, 

ALEUBOPLATUS  (ALBDSOPLATUS)  BEBBERICOLU8,  mw  ivMles. 

Plate  50,  fig.  1;  plate  49,  figs.  1-4. 

On  January  27,  1908,  J.  W.  Cockle  collected  pupa  cases  of  this 
species  at  Kaslo,  British  Columbia,  on  Berberis  aquifolivm.  Later 
collections  by  Mr.  Cockle  from  the  same  plant  proved  to  represent 
other  species,  and  adults  supposed  to  be  those  of  berhericolus,  and 
taken  at  another  time,  are  those  of  a  species  of  Aleyrodes.  Speci- 
mens of  berbericohLS  are  also  in  the  collection  from  Mexico  City, 
collector  and  date  unknown,  and  from  Toluca,  Mexico,  on  Hex, 
collected  June  24,  1897,  by  A.  Koebele. 

Pupa  case  (pi.  50,  fig.  1). — Size  0.88  by  0.656  mm.  Shape  ellip- 
tical, constricted  across  the  thoracic  folds.  Dorsum  with  the 
abdominal  segments  quite  distinct,  thorax  with  a  more  or  less 
defined  arrow-shaped  structure  resembling  that  found  in  the  genus 
AleurotTCbchelus.  Suture  separating  the  thorax  and  abdomen  curved 
cephalad  beyond  the  third  thoracic  segment.  Lateral  margins  of  the 
abdominal  segments  on  the  median  dorsal  area  marked  with  many 
minute,  dark,  pore-like  spots.  These  sometimes  extend  in  a  row 
across  the  edges  of  the  s^ments.  Margin  (pi.  49,  fig.  1)  composed 
of  evenly  rounded,  moderately  shallow  teeth  from  which  there  extend 
mesad  suture-like  markings.  Thoracic  tracheal  comb  (pi.  49,  fig.  2) 
composed  of  three  or  four  rather  prominent  teeth  with  serrate  mar- 
gins; caudal  comb  similar.  Submarginal  and  subdorsal  areas  with 
irregularly  scattered  minute  pore-like  structures.  Vasiform  orifice 
(pi.  49,  fig.  3)  subcircular  in  outline  with  the  margins  thickened; 
operculimi  fiHiTig  about  half  the  orifice,  subtriangular  in  shape,  though 
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broad  and  rounded  at  the  apex.  The  entire  orifice  is  covered  on  its 
upper  surface  with  a  membrane^  the  opening  in  which  is  smaller  than 
the  orifice  itself.  Color  of  case  yellowish  brown,  with  the  median 
portions  darker  brown.  Eyespots  purphsh.  The  case  is  closely 
appressed  to  the  leaf  and  surrounded  with  a  rather  narrow  glossy- 
wax  fringe,  in  which  may  be  distinguished  the  pencils  of  white  wax 
from  the  thoracic  and  caudal  combs;  the  marginal  area  is  dark 
brown  and  the  dorsal  disk  very  dark  brown  or  black.  The  disk  shows 
a  longitudinal  keel,  and  the  body  segments  are  quite  distinct. 

AduUs. — Unknown. 

Described  from  pupa  cases  in  balsam  moimts.  Type  lot  from 
Kaslo,  British  Columbia. 

Type.—Cs^t.  No.  19192,  U.S.N.M. 

ALEUROPLATUS  (ALBDSOPLATUS)  CXKSCBBBLU  (OMttaf). 

Plate  50,  fig.  2;  plate  49,  figs.  5-6. 

Alewrodet  cockereUi  iHERmo,  Rev.  Mub.  Fauliflta,  vol.  2, 1S97,  p.  393. 

Paratype  material  of  this  species  in  the  collection  of  the  Bureau  of 
Entomology  is  composed  of  pupa  cases  only. 

The  description  given  by  Hempel  *  and  cited  imder  this  species  by 
Eirkaldy  in  his  catalogue  of  the  family  refers  to  quite  another  insect, 
Dialeurodicus  cockereUi  Quaintance. 

Pupa  case  (pi.  50,  fig.  2). — Size  1.36  by  1.066  mm.  Shape  oval, 
with  cephalic  portion  the  narrower.  (The  figure  given  by  Ihoring 
shows  the  cephaUc  and  caudal  portions  equally  broad.  Our  speci- 
mens, however,  are  not  so  shaped.)  Dorsum  with  a  distinct  rhachis, 
the  segments  of  the  abdomen  extending  out  from  it  as  prominent 
ridges.  Submarginal  area  with  a  few  small,  clear,  circular,  pore-like 
areas.  Vasiform  orifice  (pi.  49,  fig.  6)  somewhat  longer  than  that 
shown  for  the  type  and  with  the  membrane  on  the  inner  latero-caudal 
part  sometimes  thrown  into  minute  folds.  Margin  with  distinct 
and,  for  the  genus,  rather  prominent  teeth,  between  which  minute  ones 
are  often  situated.  Thoracic  pores  ending  on  margin  in  an  even 
comb  of  usually  four  closely  placed  teeth  (pi.  49,  fig.  5).  Color  on 
the  leaf  brownish  black;  under  the  microscope,  dark  brown. 

In  the  development  of  the  rhachis  cockereUi  approaches  sculpturatuSf 
but  the  rhachis  is  not  so  well  developed  as  in  that  species,  nor  is  the 
pupa  case  so  large  or  of  the  same  shape. 

Adidts. — Unknown. 

Paratype.— C^t.  No.  20191,  U.S.N.M. 

I  Ann.  Mag.  Nat.  Hist.,  toL  8,  p.  887. 
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ALEUBOPLATUS  (ALBDSOPLATUS)  COCOCOLUS,  mw 

Plate  51,  fig.  1;  plate  49,  figs.  7-10. 
Speciinens  of  this  form  are  in  the  collection  of  the  Bureau  of 


EJntomology, 

as  follows: 

LocaUty. 

Date. 

CoUector. 

Host 

Bureau  No. 

Santiago  de  las 
Vegas,  Cuba. 
Oeaia,  Bia2dl.... 

Santiago  de  las 
V^as,  Cuba. 

Santiago  de  las 
V^as.  Cuba. 

Trinidfln  ^ 

May     6,1905 

Jan.,        1906 

Sept.,       1906 

Mar.    28,1908 

Mar.    27,1912 
Mar.     7,1913 

M.T.Cook 

F.  Bocha 

C.F.Baker.... 

Wm.  T.  Hume. 

F.  W.  Urich.... 
E.  Bethel 

Coconut 

Jjam. 
Cooos  nuctfara 

Cocoi  nuctfera 

Q.  No.  233. 

Q.748. 

Q.3261. 

Q.5205. 

Q.8071. 
Q.  8829. 

Panama 

Of  this  material  that  collected  by  Urich  in  1912  has  been  taken 
as  type,  for  in  this  lot  are  examples  of  eggs  and  larvae  and  some 
fragmentary  adult  females. 

Egg  (pi.  49,  iSg.  7).— Size  0.24  by  0.112  mm.;  stalk  0.048  nmi. 
Shape  almost  hemispherical,  the  straight  side  some  distance  from 
the  stalk.    Color  yellow,  stalk  brownish.    No  sculpturing  present. 

Larva  {secorid  instart). — Size  0.65  by  0.4  mm.  Color  light 
brown;  eyespots  transparent  and  near  each  a  red  pigmented  area; 
median  dorsal  region  with  many  dark  pore-like  markings.  Abdom- 
inal segments  indicated  only  on  the  median  dorsal  area.  Hiorax 
with  a  slight  indication  of  a  central  ridge,  and  with  three  pairs  of 
prominent  spines;  those  on  the  last  two  thoracic  s^ments  are  long 
and  knobbed  (pi.  49,  fig.  9),  while  the  third  pair,  between  the  eye- 
spots,  are  shorter,  thicker,  and  tapering  (pi.  49,  fig.  10).  Latero- 
cephalad  of  the  vasiform  orifice  is  another  pair  of  these  thick,  taper- 
ing spines  of  about  the  same  length  as  the  orifice.  The  orifice  itself 
is  situated  on  a  somewhat  differentiated  area,  which  extends  to  the 
caudal  maj^in  of  the  case.  Two  long  curved  spines  arise  from  this, 
near  the  margin.    The  teeth  of  the  maj^in  are  prominent. 

Pupaca8e{pl.5l,^.l). — Size 0.976 by 0.736 mm.  Color darkbrown, 
usually  more  heavily  pigmented  on  the  thorax;  yellow  specimens  or 
specimens  variegated  with  yellow  are,  however,  not  met  with  as  in 
variegatus.  There  are  many  black  dots  scattered  over  the  dorsum, 
as  seen  in  most  members  of  this  genus.  The  case  is  flat,  and  the 
abdominal  segments  are  distinct  only  on  the  median  dorsal  area. 
Suture  separating  the  thorax  and  abdomen  not  extending  cephalad 
beyond  the  third  thoracic  s^ment,  but  extending  about  even  with 
it.  Thorax  with  two  pairs  of  prominent  clubbed  spines  as  met  with 
5**— ProcJ^Jtf.vol.51— 16 ^25 
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in  the  larva,  but  seemingly  lacking  the  thick  tapering  spines.  Margin 
composed  of  moderately  sized  teeth  which  are  serrate;  from  these 
there  extends  mesad  a  series  of  irregular  suture-like  markings,  ^diich, 
however,  do  not  extend  so  far  as  in  variegatus.  There  is,  on  the 
other  hand,  the  same  thickened  area  mesad  of  the  marginal  comb  of 
the  thorax,  and  it  is  covered  with  the  same  minute  circular  markrogs, 
but  these  also  extend  mesad  from  it.  A  similar  thickened  area  and 
a  similar  row  of  markings  are  found  caudad  of  the  vasifonn  orifice. 
Latero-cejAalad  of  the  orifice  there  is  a  pair  of  rather  short  spines. 
The  orifice  itself  (pi.  49,  fig.  8)  is  subcircular  in  outline,  thickened 
latero-caudad;  the  operculum  nearly  fills  the  orifice  and  is  striate 
above. 

On  leal  the  case  is  jet  black  and  surrounded  by  a  conspicuous 
fringe  of  dirty  white  or  yellowish  wax,  amorphous  basally  in  the 
more  mature  specimens,  but  with  numerous  lighter  pencils  or 
threads  of  wax  radiating  from  the  case,  extending  well  beyond  the 
amorphous  portion.  In  less  advanced  pupa  cases  the  amorphous 
basal  wax  is  mostly  absent,  and  the  radiating  wax  pencils  are  very 
conspicuous. 

AduiU  female.— The  fragmentaiy  ooDditi<m  of  the  avaOable  speci- 
mens  of  the  female  will  not  permit  of  a  good  description.  They  are 
yellow  in  color  with  dark  brown  eyes  and  unmarked  wings.  The 
body  is  about  0.8  mm.  long  and  the  forewings  measure  about  1.04 
mm.  in  length. 

AduU  male. — ^Unknown. 

Described  from  eggs,  larvae,  pupa  cases,  and  fragmentary  femalee 
in  balsam  mounts. 

Type.— Cai.  No.  19193,  UJ5JIJ4. 

The  specimens  on  Eugema  michdii  are  somewhat  lighter  than 
iTIHcal,  have  a  slightly  more  pronounced  constriction  across  the 
thoracic  folds,  and  the  abdominal  segments  are  not  so  distinct. 


AUECKOPLATOS  (ALEUBOPLATUS)  COKONATDS  (C 

Plate  61,  fig.  2;  plate  49,  figs.  11, 12. 

AleurodeB  eoronata  Quaiktancb,  U.  S.  Dept.  Agr.,  Div.  Ent.»  Tech.  Ser.  8, 1900, 

p.  22. 
Aleyrodea  eoronatus  Bnis,  Proc.  U.  8.  Nat.  Mub.,  vol.  27, 1904,  p.  497. 

This  species  is  present  in  the  Biu^au  of  Entomology  collection  as 
follows: 


Bstt. 

ODDeotor. 

Host. 

LooOity. 

BorcaoNo. 

Mar.   12,1888 
Mar.   81,1888 
Sept.  14,1894 
Apr.   19,1907 
May    26,1911 
July   30,1912 

D.W.CoquilletL... 

do^ 

S.A.Peaw 

E.W.  Ehrhom 

P.  H.  Timberlake. . 
A.G.Smith 

do 

do 

Quercus  agrtfoliae . 
Chestnut 

LosAngeles.Cal 
do 

Pomona,  Cal... 
San  Bernardino. 
Whittier,  Cal  . . 
Pasadena,  Cal.. 

Q.      3477 
Q.      3478 
Q.      3479 
Q.      3239 
Q.      8933 
Q.      8722 
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Pupa  case  (pi.  61,  fig.  2). — ^This  species  has  been  fully  described 
by  Quaintance  and  by  Bemis.  The  minute  pore-like  structures 
forming  a  submarginal  row  (pi.  49,  fig.  11)  as  in  the  species  related 
to  caronatus  are  quite  similar  to  those  met  with  in  vinsanioides, 
ocvMreniformis^  and  ocvliminvius.  On  the  mesal  portion  of  the 
abdomen  of  coronatus  there  is  usually  but  one  row  of  pores  on  each 
side,  and  not  three  rows  as  in  the  species  just  mentioned.  On  the 
thoracic  r^on  these  pores  are  quite  scarce  in  coronatus,  whereas 
they  are  numerous  on  the  other  species  mentioned.  The  eyespots 
also  are  not  clear,  transparent  areas  as  in  the  related  species,  but 
are  pigmented  and  usuaUy  dark  brown  in  color.  The  comb  of  teeth 
on  the  margin  of  case,  at  the  extremity  of  the  thoracic  folds,  is  not 
distinct.  The  vasiform  orifice  (pi.  49,  fig.  12)  is  unusual.  It  is 
very  elongate,  and  the  operculum  is  exceptionally  small,  filling  not 
half  of  the  orifice. 

Type.— CeA.  No.  4238,  U.S.N.M. 

ALEUBOPLATUS  BDSTAB  (KmrMM). 

This  species  was  included  in  the  genus  AleuropUUus  in  the  writers 
Classification  of  the  Aleyrodidae,^  It  shows  considerable  variation 
from  the  type,  and  a  study  of  three  imdescribed  species  imdoubtedly 
closely  related  to  ewryae  leads  us  to  believe  that  these  four  species 
belong  to  a  distinct  genus.  Euryae  is,  therefore,  not  here  considered 
with  the  species  of  Aleurophius. 

AMMOUOnjLTVS  (ALBDKOPLATUS)  FfCUS-BUGOSAE,  aew  fidtfc 

Plate  49,  figs,  ia-16. 

Only  one  collection  of  this  species  is  at  hand.  It  was  taken  on 
Ficus  rugosa  at  the  Royal  Botanic  Gardens,  Calcutta,  India,  by  R.  S. 
Wogliun,  December,  1910.  The  pupa  case  is  very  like  that  of  species 
of  Dialeurodes. 

Pupa  case  (pi.  49,  fig.  13). — Size  1.6  by  1.32  mm.  Shape 
elliptical,  very  slightly  narrower  on  the  thoradc  portion.  Dorsum 
slightly  roimded,  segmentation  scarcely  distinguishable,  margin  with- 
out teetb^  but  with  a  niunber  of  suture-like  markings  extending 
mesad.  Thoracic  tracheal  fold  very  faintly  visible  (pi.  49,  fig.  16), 
armed  on  the  margin  of  case  with  four  or  five  evenly  rounded  teeth 
and  showing  minute  circular  markings  along  the  fold.  Vasiform 
orifice  (pi.  49,  fig.  14)  very  minute,  wider  than  long,  and  nearly  filled 
with  the  op^x^idimi.  The  distal  extremity  of  the  lingula  is  exposed. 
Caudal  tracheal  fold  (pi.  49,  fig.  15)  similar  to  those  of  the  thorax, 
but  broadening  toward  the  vasiform  orifice  and  forming  an  um- 

>  TMh.  Ser.  37,  Pt  3,  Bur.  Ent.  U.  S.  Dapt.  Agf,,  1914,  p.  08. 
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shaped  structure.    Near  the  caudal  margin  there  are  two  rather  dis- 
tmct  lobes  which  partially  indose  the  fold.    Color  yellow. 

Adults. — ^Unknown . 

Described  from  pupa  cases  in  balsam  mounts. 

Type.— Cat.  No.  19194,  U.S.NJtf. 

ALBUSOPLATUS  (ALBUBOPLATUS)  GELATINOSUS  (CockeralD. 

Plate  52,  fig.  1;  plate  49,  figs.  17-19. 

Aleurodea  gelatirumu  Cockbbell,  Can.  Ent.,  vol.  30,  1898,  p.  264. 
AUyrodes  gelatinotus  Oookbbbll,  Bemifl,  Ptoc.  U.  8.  Nat.  Mus.,  vol.  27,  1904, 
p.  602. 

This  species  was  described  by  CockereU,  and  the  different  stages 
were  described  by  Bemis.    Several  details  may  here  be  added: 

Pupa  case  (pi.  52,  fig.  1). — ^The  suture  separating  the  thorax  and 
abdomen  is  curved  cephalad  to,  or  perhaps  a  httle  beyond,  the  third 
thoracic  segment.  On  each  of  the  two  caudal  segments  of  the  thorax 
there  is  a  pair  of  prominent  spines  situated  on  tubercles.  On  the 
cephalic  part  of  the  thorax  about  on  the  region  where  the  eyespots 
are  usually  located  is  a  pair  of  tubercles  similar  to  those  on  which  the 
spines  just  mentioned  are  situated.  The  thoracic  tracheal  folds  are 
evident  and  the  comb  (pi.  49,  fig.  17)  consists  of  two  promiBent 
teeth  with  serrate  margins,  and  differing  somewhat  from  the  caudal 
comb  (pi.  49,  fig.  18).  The  vasiform  orifice  (pi.  49,  fig.  19)  is 
subcircular  in  outline  with  the  margin  thickened.  The  operculum 
fills  about  half  the  orifice  and  the  upper  surface  of  the  latter  is  covered 
with  a  membrane  similar  to  that  found  in  berbericolus  and  avatus. 

On  the  leaf  the  case  appears  jet  black  and  is  surroimded  with  a 
conspicuous  copious  secretion  of  gelatinous,  yellowish  wax. 

AdvUs. — ^Unknown. 

Type.—Cfii.  No.  8998,  U.S.N.M. 

ALBUBOPLATUS  (ALEUBOPLATUS)  INCISUS»  new  ipecies. 

Plate  52,  fig.  2;  plate  49,  figs.  20-21. 
The  bureau  collection  contains  four  lots  of  this  species  as  follows: 


LoGaUty. 

Date. 

CoUector. 

Host. 

Bureau  No. 

Boy.  Bot.  Gardens, 
Feradenyia,  Cey- 
lon. 

Do 

Do 

October,  1910. . 

do 

do 

R.  S.Woglum.. 

do 

do 

Oatodes        zey- 
lanica. 

Unknown  tree. 
Ostodes        zey- 

lanica. 
Garciniaapecta  . 

Q.  6731. 

Q.  6742. 
Q.  6752. 

Do 

September, 
1913. 

A.Rutherford.. 

Q.  8770. 
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Of  these  collections  Quaintance  No.  6752  has  been  selected  as  the 
type  lot  on  account  of  the  abundance  of  the  material.  The  species 
is  very  striking  on  account  of  the  large,  solitary,  indented  tooth 
(comb)  of  the  thoracic  and  caudal  folds  and  on  this  account  is  very 
easily  separated  from  others  in  the  genus. 

Puya  case  (pi.  62,  fig.  2). — Size  1.36  by  1.04  mm.  Color  dark 
brown  to  black;  under  the  microscope  dark  brown  with  median 
darker  pigmentation.  The  general  appearance  of  dorsimi  under  the 
microscope  is  quite  similar  to  that  of  corona^nis,  owing  to  the  median 
dark  pigmentation.  The  margin  is  composed  of  moderate  sized, 
evenly  rounded  teeth  and  from  these  flutings  extend  for  a  short  dis- 
tance mesad.  At  the  base  of  these  flutings  there  is  a  row  of  minute 
pores  similar  to  those  met  with  in  several  other  members  of  the  genus. 
The  abdominal  segments  are  distinct  only  on  the  median  dorsal  area 
and  each  segment  possesses  a  transverse  row  of  pore^.  The  suture 
separating  the  thorax  and  abdomen  is  short,  not  extending  on  each 
side  much  more  than  halfway  to  the  margin;  it  is  very  little  if  at  all 
curved  cephalad.  The  thoracic  and  caudal  tracheal  folds  are  armed 
at  their  extremities  with  a  prominent  elongate  tooth  (pi.  49,  fig.  20) 
and  this  is  situated  within  a  distinct  sinus.  The  latero-caudal  setae 
are  long.  The  vasiform  orifi6e  (pL  49,  fig.  21)  is  subcircular  in  out- 
line with  the  inner  rim  thickened  caudad,  and  seemingly  lobed;  it  is 
nearly  filled  by  the  operculum.  In  some  specimens  the  transverse 
row  of  pores  on  the  abdominal  segments  are  not  visible  and  in  others 
the  thoracic  area  is  covered  with  many  minute  pores. 

AduUs. — ^Unknown. 

Described  from  pupa  cases  in  bakam  mounts  and  dry  upon  the 
foliage. 

Eggs  and  a  few  larvae  are  present  in  the  material,  but  as  other 
species  are  also  present  it  is  doubtful  to  which  species  they  belong. 

Type.— Cat.  No.  19196,  U.S.N.M. 

ALBUBOPLATUS  (ALBUBOPLATU8)  MTUCAB,  new  apidafc 

PlAte  54,  fig.  1;  plate  53,  figs.  1-4. 

Specimens  of  this  species  were  taken  by  the  senior  author  at  Griffin, 
Georgia,  April  25, 1899.  They  were  living  on  a  plant  believed  to  be  a 
species  of  Myrica. 

Pupa  case  (pi.  64,  fig.  1.).— Size  0.832  by  0.612  mm.  Shape 
nearly  elliptical;  dorsum  somewhat  evenly  arched;  suture  separating 
the  thorax  and  abdomen  very  little  curved  cephalad.  Margia  (pi.  53, 
£ig.  4)  composed  of  shallow  rounded  teeth,  but  somewhat  irr^ular, 
several  teeth  or  groups  of  teeth  being  extended  farther  than  the 
others.  Just  within  the  margin  there  is  a  row  of  minute  pore-like 
structures  not  unUke  those  of  coronatas  and  related  species.    Ab- 
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dominal  segments  distinct  on  the  median  portion  of  the  abdomen. 
Vasifonn  orifice  (pi.  53,  fig.  3)  subcircular  in  some  specimens;  in  othero 
elonjgate,  the  rim  thickened,  particularly  on  the  caudal  margin.  Oper- 
culimi  alx>ut  half  filling  the  orifice  in  some  specimens,  but  in  those 
with  the  more  elongate  orifice,  it  is  smaller;  caudal  spines  YBty  eUmt, 
Thoracic  and  tracheal  folds  scarcely  distinguishable  and  not  armed 
on  margin  with  any  special  comb. 

AduU  male. — Color  yellow,  shaded  with  brown;  eyes  daric  broiwn, 
wings  in  balsam  mounts  transparent.  Antennae  (pi.  63,  fig.  2)  im- 
bricated, segment  III  with  a  circular  distal  sensorium,  and  anned 
with  a  long  spine.  In  some  specimens  the  spine  is  absent.  Segments 
IV  to  VII  imbricated;  V  and  VII  each  with  a  distal  sensorium.  Pro- 
portions of  the  segments  as  follows:  I,  0.064  mm.;  VI,  0.09  mm.; 
VII,  0.09  mm.  C!laspers  (pi.  53,  fig.  1)  0.112  mm.  long,  rounded  at 
the  distal  extremity,  and  acute.  Just  within  the  distal  spur  there  is  a 
bilobed  structure,  which  sometimes  shows  a  small  third  lobe  on  the 
proximal  part;  spines  few  and  prominent.  Length  of  forewing  0.88 
mm.,  length  of  body  from  vertex  to  tip  of  claapers  about  0.96  mm. 

On  the  leaf  the  case  appears  jet  black,  convex,  and  without  waxy 
secretion. 

AduU  female. — Similar  in  color  to  the  male,  but  larger.  Distal 
segment  of  antennae  aimed  with  a  prominent  spine  on  its  proximal 
third  and  that  part  of  the  segment  distad  to  this  tapering.  Size  varia- 
ble, from  0.96  to  1.44  mm.    Forewings  from  0.96  to  1.2  mm. 

Described  from  pupa  cases,  males  and  finales  in  balsam  moimts, 
and  pupa  cases  on  foliage. 

Type.— Chi.  No.  19198,  U.S.NJii. 

AUBDBOPLATini  (AUBUBOPLATUS)  OCCUMINimiS,  mw  fidtfc 

Plate  64,  fig.  2;  plate  63,  figi.  6-7. 

Specimens  of  this  species  were  received  from  Mr.  F.  W.  Urich, 
April,  1913,  and  were  taken  on  Ficu9  species  C'metapel")  in  Trinidad. 
This  is  the  only  collection  of  the  species  that  we  have. 

Pupa  case  (pL  54,  fig.  2). — Size  0.832  by  0.672  mm.;  shape 
oval,  broadest  across  the  abdomen.  Suture  separating  the  thorax 
and  abdom^a  not  distinct.  Sutures  marking  off  the  abdominal 
segments  very  faint,  not  darkened  in  color  as  are  those  of  related 
species.  Color  black;  mar;^  of  case  (pi.  53,  fig.  5)  with  evenly 
roimded  shallow  teeth,  each  tooth  with  a  clear  pore  at  its  base.  About 
0.48  mm.  from  the  margin  of  case  there  is  a  submaiginal  row  of  small 
pores.  These  are  arranged  alternately,  forming  a  zigzag  row  around 
the  case.  Between  this  row  and  the  margin  of  the  case  there  is  a 
checkered  area  somewhat  similar  to  that  found  in  vinsanioideSj  but 
the  present  species  shows  at  least  two  rows  of  inclosed  areas  and  one 
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TOW  of  open  maiginal  areas,  whereas  viniamoide$  diows  only  one  row 
of  inclosed  areas  and  one  row  of  open  maiginal  areas.  On  the  dorenm 
there  are  also  other  minute  pores  arranged  as  shown  in  figure  5)  plate  63. 
The  arrangement  of  these  is  very  similar  in  oeuHmimmtuif  wKombJcfety 
and  ocuUreniforwM.  The  eyespots  are  very  minute,  about  equal  in  siie 
to  the  pores  of  the  submaiginal  area.  The  eyeqx>ts  may  be  distin- 
guished at  onoefrom  the  submaiginal  pores  from  the  fact  that  they  are 
transparent,  whereas  the  poresarenot.  They  aremuch  nearer  the  mar- 
gin than  is  usual,  being  on  the  same  line  as  the  submaiginal  row  of  pores, 
or  even  nearer  the  margin  (pi.  63,  fig.  6).  The  dorsum,  mesad  of  the 
submaiginal  ring  of  pores,  is  without  checkered  markings.  Vasif onn 
orifice  (pi.  63,  fig.  7)  of  about  equal  width  and  length,  the  opereulum 
filling  a  little  more  than  half  of  it.  Caudad  of  the  orifice  near  the 
margin  of  the  case  there  is  a  pair  of  thick  spines  dose  together,  and 
the  usual  pair  is  present  lattfo-cephalad  of  the  orifice. 

On  the  leaf  the  cases  are  shining  blac^.  There  is  no  dorsal  waxy 
secretion,  but  there  is  an  irregular  white  waxy  marginal  fringe.  In 
some  specimens  this  mass  fuses  into  a  yellow,  semitransparent  wax, 
terminating  on  the  periphery  in  numerous  squarish  teeth. 

AduU  female. — ^The  females  present  are  fragmentary  and  it  is  im* 
possible  to  give  from  them  a  complete  description.  Color  yettowiah, 
with  yellowish  or  dusky  shadings.  Eyes  dark  brown.  Forewings 
with  dusky  brown  markings  as  shown  in  figure  6,  plate  68.  Length 
of  forewing  0.88  mm.;  hind  wing  uniform  dusky.  The  markings  of 
the  forewing  of  this  species  are  very  similar  to  those  of  ocyiireniformii. 

AdvU  male. — Unknown. 

Described  from  pupa  cases  and  females  in  balsam  mounts  and  pupa 
cases  dry  upon  the  foliage. 

Type.— Cat.  No.  19199,  U.aNJI. 


ALBUKOPLATUS  (ALBUBOPLATtJS)  OCUURBNIFOaiflS.  M 

Plate  55,  figs.  1-10. 

One  lot  only  of  this  species  is  in  the  bureau  collection.  It  was 
taken  by  F.  Rocha  at  Ceara,  Brazil,  in  January,  1906,  on  Pamjlora. 
Two  other  species  are  very  closely  related  to  the  present  one,  namely 
vinsomoidea  Cockerell  and  oculmdnutu8.  The  separation  of  these 
species  is  made  on  the  pupa  case,  as  adults  of  vimamoidea  in  the 
collection  are  fragmentary  females  only. 

Egg  (pi.  55,  fig.  1). — Color  yellow,  in  a  few  cases  brownish; 
shape  oval  with  one  side  flattened;  stalk  not  exactly  at  the  base,  but 
farther  from  the  flattened  than  the  rounded  side  of  the  egg.  Surface 
without  apparent  sculpturing;  length  0.192  mm. 

Pupa  case  (pi.  66,  fig.  2). — ShsLpe  oval,  broadest  across  abdo- 
men. Size  0.912  by  0.72  mm.;  some  specimens  smaller.  Color 
dense  black,  with  eyespots  sometimes  showing  a  clear  transparent 
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area,  while  in  other  specimens  these  are  brown  in  color.  These  eye- 
spots  are  renif  orm  and  are  much  larger  than  those  of  the  two  related 
species  (pL  56;  fig.  9).  Margin  (pL  66,  fig.  3)  composed  of  closely 
set  and  evenly  rounded  teeth,  each  one  with  a  minute  circular  pore 
at  its  base.  Dorsum  with  many  small  circular  pores  arranged  as 
shown  in  the  figure.  The  submarginal  row  of  pores  forms  a  fairly 
even  line  around  the  case.  Tbat  part  of  the  dorsum  between  tiiese 
pores  and  the  marginal  teeth  is  not  striate  (pi.  65,  fig.  3),  though  Uie 
mesal  portion  of  the  dorsum  is.  Suture  separating  the  thorax  and 
abdomen  evenly  rounded  on  each  side.  Vasiform  orifice  (pi.  55, 
fig.  4)  usual;  longer  than  broad,  and  almost  entirely  filled  by  the 
operculum.  On  the  leaf  the  case  is  jet  black  and  there  is  apparently 
no  waxy  secretion  of  any  kind. 

AdvU  male. — Color  yellowish  or  slightly  brownish,  with  dusky 
appendages  and  dark  brown  eyes.  Eyes  not  divided,  but  the  upper 
and  lower  eyes  joined  by  six  or  eight  lenses  in  pairs  or  triplets 
(pi.  66,  fig.  8).  Antennae  with  proportions  as  shown  in  figure  7, 
plate  66;  segment  III  imbricated  and  with  two  distal  sensoria;  each 
of  these  is  usually  armed  with  a  central  process.  Segment  V  with 
a  distal  sensorium  and  segment  VII  with  a  sensorium  near  its  middle. 
Forewing  with  smoky  brown  markings,  as  indicated  in  the  figure 
(pi.  66,  fig.  10) .  Hindwing  uniform  pale  smoky,  daspers  0.128  mm. 
long,  slightly  curved,  somewhat  pubescent,  and  armed  with  a  number 
of  stout  spines,  as  shown  in  plate  65,  figure  6 ;  outer  distal  edge  form- 
ing a  rather  distinct  prong,  and  the  inner  portion  with  a  distinct 
double  lobe.  Penis  (pi.  66,  fig.  5)  with  a  distinct  shoulder.  Length 
from  vertex  to  tip  of  claspers  0.72  mm.  to  1.04  mm. 

AduU  female. — Similar  in  general  character  to  the  male.  Length 
of  antennae  0.396  mm.  Average  length  from  vertex  to  tip  of  cauda 
0.92  mm.;  length  of  forewing  about  the  same. 

Described  from  males  and  females,. pupa  cases,  and  eggs  in  balsam 
mounts. 

Type.— Cat.  No.  19200,  U.S.N.M. 

ALEUROPLATtJS  (ALBUBOPLATUS)  OVATUS.  new  ipecies. 

Plate  56,  fig.  1;  plate  53,  figs.  8,  9. 

One  lot  only  of  this  species  is  in  the  collection.  It  was  taken  on 
Berberis  trifoliata  at  CDoUege  Station,  Texas,  by  Wilmon  Newell,  in 
March,  1912. 

Pupa  case  (pi.  56,  fig.  1).— Size  0.96  by  0.624  mm.  Shape  oval, 
broadest  across  the  thorax;  caudo-lateral  margins  more  or  less 
straight.  Abdominal  s^ments  distinct,  reaching  almost  to  the 
margin.  Suture  separating  the  thorax  and  abdomen  recurved 
cephalad  about  on  line  with  the  third  thoracic  segment.  Margin 
composed  of  evenly  rounded  shallow  teeth;  comb  of  the  thoracic 
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folds  scarcely  separable  from  the  adjacent  teeth  of  the  margin 
(pi.  63,  fig.  8).  Vasiform  orifice  (pi.  63,  fig.  9)  subcircularin  outline, 
with  the  margin  somewhat  thickened,  the  opercnlmn  filling  about 
two-thirds  of  the  orifice,  which  latter  is  covered  with  a  membrane. 
Color  dark  brown  to  black,  darker  across  the  sutures  pf  the  abdomen. 
On  the  abdominal  segments  there  are  also  minute,  darky  pore-like 
markings.  The  developing  eyes  within  the  body  are  seen  as  large 
black  patches  near  the  cephalic  margin,  and  on  some  specimens  there 
are  small  yellowish  semitransparent  eyespots.  Cephalad  of  the  vasi- 
form orifice  there  is  a  thickened  area  darker  than  that  which  sur- 
rounds it. 

On  the  leaf  the  case  is  surrounded  with  a  copious  secretion  of 
gelatinous,  semitransparent  wax.  Around  margin  of  case  the  wax 
is  whitish,  and  a  pencil  of  white  wax  extends  caudad  from  caudal  end 
of  case. 

Adults. — ^Unknown, 

Described  from  pupa  cases  in  balsam  mounts. 

ryp«.— Oat.  No.  19201,  U.S.NJM. 

ALBUBCM»LATtJS  (AEEDBOPLATUB)  PBCTINIRBIia.  mw  ipecies. 

Plate  56,  fig.  2;  pkte  63,  figi.  10-14. 

This  species  is  in  the  collection  of  the  Bureau  of  Entomology  in 
six  different  collections  as  follows: 


Locality. 

Dateooltootod. 

CoU«otor. 

Host. 

BuraaoNo. 

Lahore,  India . . 

(?) 

R.  8.  Woglum.. 
, .  .do » 

Morui  ro 

Q.8026 
Q.8027 
Q.8028 
Q.80dO 
Q.8032 
Q.8037 

Do 

Julv.  1911. .    . 

Euphor biaceouB  tree 
Morui  BD 

Do 

do 

do 

do 

do 

do 

Do 

June,  1911 

July,  1911 

June,  1911.... 

do 

do 

do 

Do 

Do 

Of  this  material  Quaintance  No.  8027  has  been  selected  as  type, 
as  it  contains  specimens  of  males  and  females. 

Pupa  case  (pi.  66,  fig.  2). — Size  0.912  by  0.72  mm.;  many  speci- 
mens considerably  smaller;  color  dark  brown  or  black.  Outline 
oval,  narrowest  across  cephalic  portion,  slightly  constricted  across 
the  thoracic  folds,  and  very  slightly  at  the  caudal  fold.  Dorsal 
sutures  indistinctly  marked.  Margin  with  shallow  roimded  teeth 
and  within  margin  on  the  submarginal  area  there  is  a  series  of  minute 
pores  irregularly  arranged.  Thoracic  folds  distinct,  the  comb  on  the 
mai^  of  these  composed  of  four  or  five  long,  prominent  teeth 
(pi.  53,  fig.  10).  Caudal  comb  of  a  similar  character.  The  teeth  on 
tiie  combs  of  this  species  are  much  more  prominent  than  those  of 
any  other  dark  form  thus  far  known,  and  are  quite  distinctive. 
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Vasiform  orifice  (pi.  53,  fig.  11)  subcircular  in  outline,  wiih  the  rim 
somewhat  thickened.  The  operculum  is  small  and  fills  only  about 
the  anterior  third  of  it  in  some  specimens,  while  in  others  it  fills  about 
half.  It  tapers  caudad.  The  usual  setae  latero-<>ephalad  o[  orifice 
are  absent.  Color  dark  brown  to  black;  und^  the  microscope  vary- 
ing shades  of  brown. 

AdvU  male. — Color  yellowish  red,  shaded  with  black;  forewiugs 
maculate  as  shown  in  plate  53,  figure  14;  hindwings  imiform  pale 
dusky;  legsdusky,  excepting  the  joints,  which  are  yellowish;  cla^)eiB 
and  tip  of  abdomen  dusky.  Eyes  and  tip  of  labium  brown  to  black. 
Antennae  absent  from  the  specimens  in  hand  with  the  exception  of 
one  antenna  of  one  specimen.  From  this  it  is  impossible  to  make  out 
the  relatiye  proportions  of  the  segments,  as  the  fiq[>ecimen  is  much 
shrunken.  The  condition,  howeyer,  is  sufficient  to  make  out  that 
many  distinct  transverse  ring-like  imbrications  cover  the  s^pnent. 
The  third  segment  possesses  a  long,  stout  spine.  Each  clasper 
(pi.  53,  fig.  12)  is  armed  at  its  extremity  with  prcmg-like  projections. 
The  two  distal  ones  of  these  are  rather  long  uxd  acute,  wh^as  the 
more  proximal  one  is  short  and  conical.  A  nmnber  of  spines  are 
present,  and  the  clasper  is  minutely  pubescent.  The  penis  (pi.  53, 
fig.  13)  is  enlarged  at  its  distal  extr^nity  into  a  disk-like  structure, 
which  seems  to  have  an  opening  or  depression  within  it.  Length  of 
claspers  0.108  mm.;  length  of  insect  0.8  mm.;  length  of  forewing 
0.64  mm. 

Adult  jemoHe. — Similar  to  the  male;  color  of  body  almost  wine 
colored;  costal  margin  of  forewing  distinctly  wine  colored.  Length 
of  insect  0.88  mm.  In  some  specimens  the  dark  markings  of  the 
wings  are  more  extended  than  in  the  figure.  Antennae  absent  from 
all  the  specimens. 

Described  from  pupa  cases  and  males  and  females  in  balsam 
mounts. 

Type.— Cb.t.  No.  19202,  U.S.N.M. 

ALBUKOPLATUS  (ALBDmOPLATDS)  PUJMO0I1S  (Qii^lipin). 

Plate  57,  fig.  1;  plate  63,  figi.  16-16. 

AUuroda  plumom,  QuAnrrANCB,  Tech.  Ser.  8,  Div.  Ent.,  U.  S.  Dept.  Agr.,  1900, 
p.  33. 

This  species  was  described  from  Florida  by  the  senior  author  and 
was  inadvertently  included  in  TetrdleuroAea  by  the  present  writers  in 
Qassification  of  the  Aleyrodidae.*  The  species  is  very  abimdant  on 
cranberries,  and  many  collections  from  these  plants  were  received 
from  the  late  Dr.  C.  W.  Hooker,  taken  at  Cranmoor,  Wisconsin,  in 
1910.    In  these  collections  a  large  percentage  of  the  pupa  cases 

1  BvUetlD  37,  Teoh.  Bet.  Bureaa  of  Bntomologj. 
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represent  a  species  of  Tetraletirodes.  It  is  evident,  however,  that 
these  bear  no  relation  to  the  present  species.  Specimens  have  been 
received  also  from  H.  B.  Scammell  from  New  Egypt,  New  Jersey, 
May  21,  1914,  on  cranberry,  and  from  Pemberton,  New  Jersey,  July 
18,  1914,  on  blueberry. 

Pupa  case  (pi.  67,  fig.  1).— Siae  0.96  by  0.704  mm.  Shape  oval, 
narrowest  across  the  thorax.  Abdominal  segm^its  not  distinctly 
seen  on  account  of  the  dark  color,  but  in  specimens  which  are  suffi- 
ciently dear  they  are  seen  to  extend  almost  to  the  margin  of  the  case. 
Suture  separatii^  thorax  and  abdomen  considerably  curved  cephalad, 
but  not  past  the  third  thoracic  segment.  Margin  composed  of 
evenly  rounded,  very  shallow  teeth,  from  which  suture-like  markings 
lead  mesad  and  give  the  f^pearance  of  a  pore-like  structure.  Thoracic 
tracheal  comb  distinct;  composed  of  usually  four  prominent  teeth, 
which  are  evenly  roimded  and  have  at  their  bases  clear  areas  similar 
to  those  at  the  base  of  the  marginal  teeth  (pi.  63,  fig.  15).  Caudal 
tracheal  fold  armed  with  a  comb  similar  to  those  on  thoracic  margin. 
Vasif  orm  orifice  (pi.  53,  fig.  16)  elongate,  with  the  rim  much  thickened, 
the  operculum  filling  about  half  the  orifice.  Setae  latero-cephalad  of 
orifice  and  about  halfway  between  orifice  stout  and  long.  Dorsum 
with  a  few  minute  pores  irregularly  arranged.  Transparait  eyespots 
absent;  color  dark  brown  to  black. 

Advlt  male. — Color  yellow,  shaded  with  reddish  brown  on  the  tho- 
rax; eyes  and  tip  of  labium  dark  brown;  wings  transparent,  the 
costal  mai^ins  yellowish.  Antennae  imbricated;  segment  III  0.128 
mm.;  segment  IV  0.02  mm.;  segment  V  0.032  mm.;  segment  VI 
0.046  mm.;  segment  VII  0.05  mm.  S^ment  III  is  armed  with  a 
distal,  circular,  fringed  sensorium,  and  segment  VII  is  armed  near 
its  middle  with  a  prominent  spine  which  extends  beyond  the  distal 
extremity  of  the  segment.  Clasper  0.112  mm.  long,  slightly  pubescent 
distad,  and  armed  with  a  few  stout  spines;  distal  spur  of  the  daspers 
acute,  and  just  mesad  of  the  spur  is  a  double-lobed  structure.  Length 
of  insect  from  vertex  to  tip  of  daspers  1.152  mm.;  length  of  fore- 
wings  0.96  mm. 

Advlt  Jemdle. — Similar  to  the  male  in  general  appearance.  Much 
larger  than  the  female  characterized  in  the  original  description. 

Type.— CeLt.  No.  19195,  U.S.N.M. 

ALBDBOPLATUS  (ALBimOPLATUS)  QUBRCtJS-AQUATICAB  (QiuliiCaMe). 

Plate  57,  fig.  2;  plate  53,  figs.  17, 18. 

Aleuroik$  quereua-aquaticae  Quaintancb,  Tech.  Ser.  8,  Div.  Ent.,  U.  S.  Dept.  Agr., 
1900,  p.  35. 

This  species  was  fully  described  bj  Quaintance.  Several  species 
of  the  genus  are  very  closely  related  to  it;  especially  validuSf  in  which 
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the  suture  separating  the  thorax  and  abdomen  is  similarly  curved. 
Quercu8-(ignLatic(ief  however,  has  no  dorsal  spines  on  the  thorax  as  has 
vaUdus,  and  the  pupa  case  is  more  constricted  across  the  thorax. 

Pupa  case  (pi.  67,  fig.  2). — Shape  oval,  quite  distinctly  con- 
stricted across  the  thorax  in  the  region  of  the  thoracic  folds.  Suture 
separating  the  thorax  and  abdomen  curved  cephalad  and  almost 
reaching  the  margin  of  case  on  each  side  near  the  thoracic  breathing 
pore.  Abdomen  on  the  dorsal  disk  with  two  rows  of  small  clear  pores 
at  the  lateral  margins  of  the  indications  of  segments.  Lateral  thoracic 
and  caudal  breathing  folds  indicated  by  dark  areas,  the  combs  con- 
sisting of  usually  four  small,  roimded  teeth  (pi.  63,  fig.  17).  Vasi- 
form  orifice  (pi.  63,  fig.  18)  short  and  broad.  Thorax  with  variable 
pigmentation,  but  without  distinct  spines.  Size  variable,  laiger 
specimens  about  1.12  mm.  long. 

Type.— Chi.  No.  14782,  U.S.N.M. 


ALEUROPLATUS  (ALEUROPLATUS)  8CULPTURATIIS.  MW  ( 

Plate  68,  fig.  1;  phtte  69,  figs.  1-^. 

This  remarkable  species  was  taken  on  Hdicoma  at  Panama  by  Mr. 
August  Busck,  April  6,  1911.  It  shows  the  most  prominently  devel- 
oped rhachis  in  the  genus,  having  this  structure  much  more  developed 
than  has  cockereUi.  The  pupa  case  is  also  very  large,  being  nearly 
twice  as  long  as  in  some  other  species  of  the  genus. 

Pupa  case  (pi.  68,  fig.  1). — Size  variable,  about  2.4  by  1.76  mm. 
Shape  eUiptical;  dorsum  arched  and  possessing  a  very  distinct 
rhachis,  from  which  very  prominent  sutures  extend  laterad,  marking 
the  abdomiaal  segments,  and  from  which  a  large  expanded  portion 
extends  cephalad.  Color  dark  brown  to  black  with  this  median  area 
of  a  bright  yellow,  sometimes  shaded  with  brown.  Margin  (pi.  59, 
fig.  2)  composed  of  very  shallow,  evenly  rounded  teeth.  From  these 
suture-like  markings  extend  for  a  very  short  distance  mesad.  Within 
these  are  three  or  four  rows  aU  around  the  case  of  small  rounded 
papilla-like  pores,  mesad  of  which  there  are  no  pores  until  the  edge 
of  the  rhachis  is  reached.  On  each  side  of  the  rhachis  on  most  of 
the  abdominal  s^ments  there  is  a  group  of  three  or  four  small  circular 
pores  (pi.  69,  fig.  1),  and  a  group  of  six  or  seven  similar  ones  is  situ- 
ated on  each  side  of  the  median  line  on  the  enlarged  median  thoracic 
structure.  Laterad  of  these  there  is  a  reniform  thickening  of  the 
integument.  Thoracic  tracheal  folds  evident,  the  combs  being  com- 
posed usually  of  two  teeth  (pi.  69,  fig.  4).  Vasiform  orifice  (pL  69, 
fig.  3)  broad  and  short,  the  operculum  filling  almost  the  entire  ori- 
fice.   Setae  usually  found  latero-cephalad  of  the  orifice  absent. 

Adults. — ^Unknown. 

Described  from  pupa  cases  in  balsam  mounts. 
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Tyfe.-^2A.  No.  19203,  U.S.N.M. 

This  species  is  in  many  ways  quite  different  from  others  in  the 
genus.  The  rows  of  papillae-like  pores  on  the  submarginal  area  are 
not  met  with  in  any  other  species  and  the  huge  size  and  prominent 
rhachis  are  very  distinctive.  A.  cockereUi,  however,  seems  to  show 
aflSnities  with  the  present  species. 

ALBOBOPLATtJS  (ALEUROPLATITS)  TBANBLUCIDUS,  aew  siectas. 

Plate  58,  ^.  2;  phtte  60,  figs.  ^14. 

Two  collections  by  R.  S.  Woglum  prove  to  be  this  spedes.  Both 
were  made  from  orange.  The  first  collection  was  made  at  Lahore, 
India,  date  unknown,  while  the  second  lot  was  taken  at  Wazirabad, 
India,  in  November,  1910.  This  species  is  the  only  one  in  the  sub- 
genus, so  far  as  known,  which  has  an  almost  colorless  transparent  case. 

Pupa  case  (pi.  58,  fig.  2;  pi.  60,  figs.  8  and  9).— j^ze  0.912  by 
0.72  mm.;  shape  nearly  elliptical,  slightly  constricted  across  the 
region  of  the  thoracic  folds;  color  semitransparent,  whitish  yellow; 
eyespots  reddish  brown.  Dorsum  with  the  sutures  very  indistinct. 
Margin  (pi.  60,  fig.  12)  with  evenly  rounded  shallow  teeth,  from 
which  suture-hke  markings  extend  for  a  short  distimce  mesad. 
Thoracic  folds  distinct,  the  comb  composed  of  three  or  four  rather 
prominent  teeth  (pi.  60,  fig.  11).  Vasiform  orifice  (pi.  60,  fig.  10) 
subdrcular  in  outline,  with  the  latero-caudal  margin  thickened. 
These  margins  are  covered  with  numerous  dot-like  markings  or 
possibly  very  minute  setae.  The  operculum  nearly  fills  the  orifice 
and  is  similar  to  it  in  shape,  though  much  more  compressed  on  the 
lateral  margins.  The  pair  of  setae  usuaUy  present  near  the  cephalo- 
lateral  margins  of  the  orifice  are  in  this  species  a  pair  of  spines  of  about 
the  same  length  as  the  orifice. 

On  the  leaf  the  case  is  surrounded  with  a  Uberal^  semitranslucent 
wax,  in  which  may  usually  be  distinguished  many  fine  radiating  lines 
of  lighter  wax.  Owing  to  the  evident  adhesiveness  of  the  wax  the 
entire  insect  often  becomes  covered  with  dirt,  appearing  on  the  leaf  as 
a  dirty  brown  spot. 

AdvU  moZe.— Color  reddish,  becoming  yeUow  on  the  vertex,  l^s, 
and  genital  s^ments.  Forewings  with  dark  maculations  as  shown 
in  figure  14,  plate  60,  the  costal  margins  red.  Hindwings  uniform 
smoky;  legs  dusky,  excepting  at  the  joints;  genitalia  also  dusky; 
eyes  dark  brown.  Antennae  absent  from  the  specimais  in  hand; 
claspers  (pi.  60,  fig.  13)  with  numerous  prominent  spines,  the  distal 
extremity  with  two  prongs,  one  long  and  one  short  one,  and  with  a 
somewhat  conical  projection;  proximad  of  these  a  slight  pubescence 
visible.  Penis  usual;  length  of  claspers  0.144  mm.  Length  of  insect 
from  vertex  to  tip  of  claspers  0.96  mm.;  length  of  forewing  0.64  mm. 
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AduU  female. — Similar  in  color  to  the  male.  The  hindwings  some- 
times have  transparent  patches.  Length  0.96  mm.;  forewing  0.848 
mm.    The  females,  as  in  the  males,  lack  the  antennae. 

Described  from  pupa  cases,  males  and  females  in  balsam  mounts, 
and  pupa  cases  dry  on  foliage. 

Type.— Cat.  No.  19204,  U.S.N.M. 

The  adults  of  this  species  are  very  similar  in  many  ways  to  those 
of  AleurocanOivs  citriperdus.  The  red  color  met  with  in  this  species 
as  against  the  yellow  color  in  cUriperdu8  is  not  always  a  good  distinc- 
tion. In  cUriperduSf  however,  the  daspers  of  the  male  possess  fewer 
spines,  and  are  less  curved  at  their  distal  extremities* 

AMMOmOFLkTVS  (ALBUBOPLATU8)  VAUDVB,  Mw  siectas. 
Plate  61,  fig.  1;  plate  59,  figs.  5-7. 

This  species  was  received  from  Prof.  S.  F.  Ashby  on  April  30, 
1914,  marked  Hope,  Kingston,  Jamaica,  host  unknown.  It  is  more 
nearly  related  to  quercus-^iquaticae  than  to  any  other  species  of  the 
genus,  but  may  be  distinguished  from  it  by  the  presence  of  promin^it 
dorsal  thoracic  spines  and  by  the  character  of  the  suture  between 
the  thorax  and  abdomen. 

Pupa  case  (pi.  61,  fig.  1). — Size  0.96  by  0.72  mm.  Shape  almost 
eUiptical,  with  a  slight  constriction  across  the  thorax  at  the  region 
of  the  thoracic  folds.  Color  brown,  sometimes  with  a  darker  pig- 
mentation along  median  area  and  around  suture  separating  thorax 
and  abdomen.  Eyespots  irregular,  smaller  than  in  quercua-aquaticae; 
extremities  of  thoracic  folds  not  heavily  pigmented.  Form  flat,  the 
abdominal  segments  distinct  only  on  the  median  dorsal  area.  Suture 
separating  thorax  and  abdomen  curved  cephalad  almost  to  the  mar- 
ginal extremities  of  the  thoracic  folds.  In  this  character  the  species 
is  similar  to  quercus-aquaticae.  The  suture  is  curved  as  far  cephalad 
as  in  the  type-species,  but  after  leaving  the  median  suture  it  is  not 
curved  as  much  caudad  before  its  cephaUc  recurve  as  in  that  form. 
Thorax  with  two  pairs  of  prominent  clubbed  spines,  one  pair  on  the 
median  portion  of  each  of  the  two  caudal  segments.  Pores  of  tibe 
submarginal  area  arranged  in  groups  very  similar  to  those  of  quercus- 
aquaticae.  Comb  of  the  thoracic  fold  (pi.  59,  fig.  7)  armed  with 
usually  four  teeth,  which  are  very  little  l^irger  than  the  other  mar- 
ginal teeth  (pi.  69,  fig.  5).  Vasiform  orifice  (pi.  59,  fig.  6)  usual, 
if  anything  slightly  more  elongate  than  in  quercus-aqwUicae.  Other 
characters,  including  waxy  secretion,  quite  similar  to  those  of  that 
species. 

Ad/uUa. — ^Unknown. 

Described  from  pupa  cases  in  balsam  mounts. 

Type.— CAi.  No.  19191,  U.S.N.M. 
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AUBOBOrumni  (AUnmOPLATUS)  TABIBGATOS,  mw  •pecfo*. 

Plate  61,  fig.  2;  i^ato  59,  figs.  &-11. 

This  species  was  taken  in  the  gardens  of  the  National  Museum  at 
San  Jos6y  Costa  Rica,  by  Ad.  Tonduz,  April  3, 1914.  It  was  collected 
from  the  leaves  of  a  species  of  PMinm.  It  is  remarkable  on  account 
of  the  variegated  character  of  several  of  the  pupa  cases. 

Pupa  case  (pi.  61,  fig.  2).— Size  0.96  by  0.72  mm.  Shape  tend- 
ing to  oval,  narrowest  across  the  cephaUc  portion  and  slightly  con- 
stricted in  the  regions  of  the  thoracic  pores  or  combe,  form  flat. 
Abdominal  segments  distinctly  s^arated  only  on  the  median  dorsal 
Tegion.  Suture  separating  the  thorax  and  abdomen  extending  in 
some  specimens  not  at  all  and  in  others  a  very  short  distance  cephalad 
of  the  suture  of  the  caudal  thoracic  segment.  Ccdor  varying  from  a 
yellow  to  a  smoky  brown.  In  specimens  that  are  only  partially  dark 
ihffi  dark  area  is  on  the  median  dorsal  region.  Specimens  showing 
the  entire  dorsum  dark  have  the  marginal  teeth  all  around,  the  pores 
and  the  tubercles  on  which  the  spines  are  located  transparent 
yellow;  these  structures  then  stand  out  very  clearly.  The  thorax  is 
armed  with  a  pair  of  prominent  clubbed  spines  on  the  median  portion 
of  the  second  and  third  segments  (pi.  69,  fig.  9),  and  another  less 
prominent  pair  between  the  eyespots,  which  last  are  transparent 
and  irregular.  Scattered  over  the  dorsum  there  are  many  minute 
clear  pores.  Vasiform  orifice  (pi.  60,  %.  11)  subcircular  in  outline, 
with  the  margin  thickened  at  its  caudal  part  and  armed  within  by 
minute  striations;  operculum  straight  on  its  cephaUc  portion,  rather 
elongate,  nearly  filling  the  orifice.  Just  caudad  of  the  vasiform 
orifice,  and  nearly  to  the  margin  of  the  case,  there  is  a  thickened 
area  which  extends  to  fcmn  the  caudal  comb  of  two  teeth.  On  each 
side  of  this  thickened  area  arise  the  spines  which  form  the  caudal 
pair,  and  the  area  itself  is  connected  with  the  caudal  margin  of  the 
orifice  by  a  series  of  minute  markings.  In  the  dark  specimens  this 
small  dotted  region  is  outlined  with  a  row  of  larger  clear  pores 
(pi.  69,  fig.  11).  The  pair  of  spines  latero-cephalad  of  the  vasiform 
orifice  are  as  long  as  the  orifice  itself.  Region  of  the  thoracic  tracheal 
fold  with  a  similar  thickening  some  distance  from  the  margin,  which 
thickening  is  covered  with  similar  minute  markings  (pi.  59,  fig.  8). 
Teeth  of  the  margin  rather  short,  not  acute,  but  rounded  and  cov- 
ered with  minute  serrations  (pi.  59,  fig.  10).  Extending  inward  from 
these  teeth  are  irregular  suture-Uke  markings  which  meet  a  second 
series  of  such  markings  on  the  subdorsal  area. 

On  the  leaf  the  case  appears  black  and  is  surroimded  with  a  dirty 
white  waxy  secretion,  with  many  conspicuous  radiating  threads  of  wax. 
Ad/MB. — ^Unknown. 

Described  from  pupa  cases  in  balsam  mounts  and  dry  upon  foliage. 
Type— Cat.  No.  19205,  U.S.N.M. 
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ALBUBOPL4TU8  (AUTOBOPLATITS)  YIN80NIOIDB8  (CodnNH). 

Plate  69,  figa.  12-14. 
Aleyrodea  vinaonUndea  Oockibbll,  Psyche,  vol.  8, 1898,  p.  225. 

Two  type  slides  of  this  species  received  under  different  dates  are 
in  the  Bureau  of  EIntomology  collection.  The  species  is  also  in  the 
collection  from  Matanzas,  Cuba,  and  was  collected  by  N.  L.  Britton 
and  Percy  Wilson,  September  9,  1903,  and  forwarded  by  Prof.  F.  S. 
Earle.    It  was  taken  on  Nectandra. 

Pupa  case. — Size   1.056   by  0.832   nmi.    Shape   oval,   broadest 
across  the  abdomen.    Abdomen  distinctly  marked  off  from   the 
thorax,  the  suture  separating  them  not  curving  distinctly  cephaLad, 
as  in  some  other  members  of  the  subgenus.    Abdominal  s^ments 
flat.    Color  under  microscope  brownish  black,  with  a  pair  of  small, 
clear,  circular  eyespots  on  the  cephalic  portion  of  the  case.     Dorsum 
of  case  with  a  number  of  minute  clear  circular  pores  arranged  as 
shown  in  the  figure.    The  submarginal  row  of  these  pores  is  a  con- 
siderable distance  from  the  margin  (0.096  mm.)  and  in  this  char- 
acter is  distinct  from  the  two  other  closely  related  forms,  octdireni- 
formis    and    oculindrmtus.    The    submarginal   area    between    this 
row  of  pores  and  the  margin  of  the  case  is  marked  with  a  series  of 
lines  and  checks  (pi.  59,  fig.  14).    The  outer  part  of  this  lined  area 
is  more  than  twice  the  width  of  the  inner,  while  on  the  cephalic 
portion  of  case  there  is  sometimes  part  of   a  third  series.     Mesad 
of  this  submarginal  row  of  pores  there  is  no  checked  area  as  in  ocu- 
lireniformis.    The  margin  itself  is  armed  with  a  closely  appressed 
series  of  evenly  rounded  shallow  teeth,  and  the  teeth  of  the  comb  at 
the  ending  of  the  thoracic  folds  are  scarcely  distinguishable  from  the 
remainder  of  the  margin  (pi.  59,  fig.  13).    Vasiform  orifice  (pi.  59,  fiig. 
12)  usual,  more  elongate  than  that  of  the  type. 

Adults. — ^Unknown. 

Type.— Cat.  No.  19207,  U.S.N.M. 

Orchamus,  new  subgenus. 

Pupa  case  flat,  thoracic  and  caudal  folds  more  or  less  distinct;  vasi- 
form orifice  rounded,  and  armed  with  a  series  of  teeth  on  its  inner, 
caudo-lateral  margin.  Shape  of  case  usually  eUiptical,  not  twice  as 
long  as  broad. 

Type. — Aleuroplatus  (Orcharwas)  mammaeferus    Quaintance    and 

Baker. 

ALEUBOPL4TUS  (ORCHAMU8)  BfAMMAEFEBUS,  new  spedee. 

Plate  60,  figs.  1-7. 

This  specips  is  represented  in  the  bureau  collection  by  only  one  lot 
of  material  taken  on  Codiaefvmh  variegaMm  linnaeus  in  January,  1911, 
by  R.  S.  Woglum.    It  was  collected  at  the  Botanical  Gardens,  Buiten- 
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zorg,  Java.  So  far  as  is  known  it  is  the  only  representative  of  the 
subgenus.  The  prominent  combs  on  the  margin  of  case  are  approached 
only  by  those  of  pectinifenis. 

Pupa  case  (fig.  1).-— ^ize  0.768  by  0.56  mm.  Shape  nearly  eUip- 
tical.  Abdominal  s^ments  not  distinct.  Margin  (fig.  6)  armed 
with  very  shallow  rounded  teeth;  just  within  the  margin  all 
around  a  row  of  prominent  papillae  is  situated.  These  are  usually 
knobbed  (fig.  7),  but  some  are  cleft  (fig.  2).  Thoracic  marginal 
comb  very  prominent  and  armed  with  long  narrow  teeth,  those  in  the 
middle  being  longer  than  those  at  the  sides  of  the  comb  (fig.  4). 
Caudal  fold  armed  with  a  similar  comb  (fig.  3),  the  teeth  of  which 
stand  out  if  anything  more  distinct  on  account  of  the  fact  that  this 
comb  is  never  depressed  as  is  often  the  thoracic  comb.  Vasiform 
orifice  (fig.  5)  broadly  rounded,  with  the  interior  margin  straight  and 
the  inner,  latero-caudal  margins  armed  with  a  series  of  distinct 
teeth;  operculum  filling  about  one-third  of  the  orifice.  Oolor  trans- 
parent, tinged  with  yellowish.  On  the  leaf  the  case  is  dirty  white  or 
yellowish  in  color,  and  is  surrounded  with  an  irregular  flat  plate  of 
translucent  yellow  wax. 

Described  from  pupa  cases  in  balsam  mounts. 

Type.—CeLt.  No.  19197,  U.S.N.M. 

Genus  ALEUBOTHRIXUS  Qnaintance  and  Baker. 

Aleurothrixus  Quaditanos  and  Bakxb,  Tech.  Ser.  27,  pt.  2,  Bur.  Ent.,  U.  S.  Dept 
Agr.,  1914,  p.  103. 

Pupa  case  medium  to  small  in  size,  elliptic;  margin  sometimes 
angled;  color  variable,  ranging  from  yellow  to  almost  black;  margin 
of  case  usually  with  an  apparent  double  row  of  teeth,  the  wax  tubes 
well  developed;  submai^inal  area  not  separated  from  the  dorsal 
disk;  dorsum  without  papillae  or  pores,  but  bearing  along  median 
line  a  few  pairs  of  prominent  spineUke  hairs;  tracheal  folds  not 
discernible;  wax  secretion  usually  copious,  flocculent,  or  woolly, 
secreted  by  mai^inal  wax  tubes.  Vasiform  orifice  small,  trans- 
versely elliptic;  lingula  obscured  by  the  operculum,  which  nearly 
fills  the  orifice. 

Adult  with  one  flexure  in  radial  sector  of  forewing  and  no  spur  of 
media.  Antennae  of  seven  s^ments,  of  which  III  is  longest.  Sexes 
nearly  equal  in  size. 

Type. — Aleurothrixus  (Aleurothrixus)  howardi  (Quaintance.) 

EST  TO  8T7BOSNXRA  OF  ALBTTBOTHBIZIJS. 

1.  Margin  of  case  with  apparent  double  row  of  wax  pores,  or  teeth AUurothrioeus, 

2.  Margin  of  case  without  apparent  double  row,  but  with  single  row  of  wax  pores, 

or  teeth PkUodamuB- 

36399*— Proc.N.M.vol.51— 16 ^26 
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Subgenus  Albubothrdcub. 

Pupa  case  with  margins  usually  angled,  color  variable,  mar^  of 
case  with  an  apparent  double  row  of  teeth,  wax  tubes  well  developed; 
wax  secretion  flocculent  or  woolly;  vasiform  orifice  small,  trans- 
versely elliptic;  lingula  obscured  by  operculum. 

Type.-^Aleura(hrixu8  (Aleurothrixua)  Junoardi  (Quaintance). 

BPB0IS8  or  SUBOBNUS  ALBUBOTHSIXUS. 

1.  Pup*  CMe  with  a  row  of  difltinct  spines  all  around  case  on  the  submaiginal  area 

oipWi, 

Pupa  case  without  such  row  of  spines 2. 

f .  Pupa  case  with  a  row  or  comb  of  spinelike  projections  on  the  caudal  margin  of  the 

vasiform  orifice howardi 

Pupa  case  without  such  comb  of  spines 3. 

Spines  latero-cephalad  of  the  vasiform  orifice  and  on  caudal  margin  of  pupa  case 

very  long  and  prominent;  color  of  case  varying  from  yellow  to  brown.. /occofui. 

8.  Spines  latero-cephalad  of  vasiform  orifice  and  those  on  caudal  margin  of  case  short 

andvasifbim;  color  dark  brown porteri, 

ALBUKOTHBIXU8  (ALBDBOTHBCnJS)  AllPIlf  (OmMI). 

Plate  62,  figs.  1-7. 
AUurodeB  aipim  Gobldi,  Mitth.  Schweiz.  Ent.  Gesell.,  vol.  7, 1886,  p.  250. 

This  spedes  was  described  from  ^'mandioca  doce''  at  Rio  de 
Jandro.  The  one  character  given  in  the  description  which  would 
make  the  recognition  of  the  species  possible  is  the  row  of  submarginal 
bristles.  In  the  collection  of  the  Bureau  of  Entomology  there  is  a 
spedes  showing  submar^nal  bristles.  It  was  taken  on  cassava 
(Manihot  utUiasima  Pohl)  at  Rio  de  Janeiro  by  F.  Noack,  date 
unknown.  There  seems  little  doubt,  therefore,  that  this  is  the  species 
described  by  Goeldi. 

Egg  (fig.  1). — ^Length  0.144  mm.;  considerably  curved,  the  stalk 
arising  near  the  base  on  the  convex  side;  color  yellowish  brown,  with- 
out sculpturing. 

Early  larva  (fig.  2). — Size  0.304  by  0.176  mm.;  shape  eUiptic; 
dorsum  not  arched,  abdominal  segments  distinct;  median  dorsal  area 
with  two  pairs  of  vasiform  spines  similar  to  those  on  the  larvae  of 
fioccoaus;  submarginal  area  with  a  row  of  prominent  spines  which 
are  longer  than  the  vasiform  spines  on  the  middle  of  the  dorsum. 
There  are  six  pairs  of  these  on  the  thoracic  region  and  only  three 
pairs  on  the  abdominal  region  of  the  spedmens  we  have  for  study. 
The  caudal  pair  of  these  is  very  long  and  the  latero-caudal  pair  deU- 
cate. 

Pupa  case  (fig.  3) . — Size  0.752  by  0.482  mm.  Shape  similar  to  that 
o{flocco8U8;  dorsum  not  arched,  but  vasiform  orifice  slightly  elevated. 
Submarginal  area  with  at  least  eight  pairs  of  prominent  spines,  six 
pairs  being  situated  on  the  thoracic  region  and  two  pairs  upon  the 
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abdominal  region.  It  is  possible  that  other  pairs  are  present  on  the 
abdominal  submargin,  but  the  condition  of  the  specimens  is  poor. 
Spines  latero-cephalad  of  vasif  orm  orifice  and  on  the  middle  of  the 
dorsmn,  as  well  as  the  caudal  pair  of  the  case,  very  long;  vasif  orm 
orifice  (fig.  7)  as  usual  and  nearly  filled  by  the  operculimi;  margin 
composed  of  evenly  rounded  teeth,  though  sometimes  irregular, 
some  teeth  being  longer  than  others. 

Described  from  e^s,  larvae,  and  pupae  in  balsam  mounts. 

ALBUBOTHSIXUS  (ALBUBOTHSIXUS)  rLOCCX)8U8  (BUilnD. 

Plate  62,  fig.  14. 

Alewrodesfloeoosa  Maskbll,  Trans.  New  2Sealaiid  Inst.,  vol.  28, 1896,  p.  432. 
Alewrodes  horridus  Hsmpbl,  Psyche,  vol.  8, 1899,  p.  394. 

Alewvthrixiu  floccoiua  QvAUfTAXCE  and  Bakxb,  Journ.  Agile.  Research,  vol.  6, 
1916,  p.  466,  fig.  3. 

In  1895  Maskell  described  this  species  from  lignumvitae,  from 
Jamaica.  Three  years  later  Hempel  described  his  horridus  from 
Guava  from  Brazil,  and  in  1007  the  senior  author  described  the 
woolly  white  fly  of  the  orange  under  the  name  of  howardi.  Since 
these  descriptions  were  made  we  have  had  an  opportunity  to  study  a 
large  series  of  specimens  from  different  regions  and  we  have  also 
had  available  Maskell's  type  slides  of  jloccosfos.  There  seems  little 
doubt  that  Maskell's  material  and  that  described  by  Hempel  repre- 
sent the  same  species.  With  Tunoardi^  however,  there  is  one  point 
of  difference,  lliis  is  the  comb  of  hair^like  projections  on  the  caudal 
margin  of  the  vasiform  orifice  of  the  pupa  case.  In  collections  from 
orange  from  different  regions  both  types  are  found  side  by  side  upon 
the  same  leaf.  Some  have  the  comb  and  some  do  not.  The  relation 
between  these  two  forms,  so  closely  associated,  can  be  shown  only 
by  careful  rearing  experiments  and  comparison  of  all  stages.  In  the 
meantime,  therefore,  we  use  the  ndxnQ  fioccosus  for  those  pupa  cases 
lacking  the  comb,  and  Tunoardi  for  those  cases  possessing  it. 

FI0CCO8U8  WBa  first  recorded  upon  orange  by  T.  D.  A.  Cockerell  * 
from  Zapotlan,  Mexico,  collected  by  C.  H.  T.  Townsend,  July  5,  1902. 
This  is  also  the  first  record  for  Mexico.  It  is,  however,  in  the 
bureau  collection  from  Laguna,  Mexico,  on  orange,  collected  by 
Townsend,  April  24,  1896. 

Since  complete  descriptions  of  the  species  have  been  given  by  the 
authors  mentioned,  nothing  further  will  be  added  here,  excepting  the 
records  of  the  color  phases.  The  typical  phase  and  that  represented 
by  the  types  of  floccosus  and  by  horridus  is  the  yellow  one.  All  of 
the  pupa  cases  are  a  uniform  ydlow.    This  phase  is  by  far  the  most 

>  Synopsii  of  tho  Al^yrodidM  of  Mezloo,  in  Mem.  y.  Biy  80c.  Clent.  "Antonk>  AUate,"  toI.  18,  p.  202. 
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abundant  in  the  collections,  being  represented  by  25  lots  of  material 
from  different  parts  of  the  Americas.  Two  lots — one  from  Jamaica 
and  one  from  Mexico — show  a  median  dark  brown  stripe  more  or 
less  developed.  One  collection  from  Brazil,  of  which  the  host  is 
miknown,  is  remarkable  in  that  the  thorax  of  all  the  pupa  cases  is 
yellow,  whereas  the  abdomen  is  imiform  dark  brown.  This  phase  is 
very  striking  and  so  far  has  not  been  met  with  in  any  of  the  other 
collections.  A  fourth  phase,  and  a  fairly  common  one,  has  the 
dorsal  disk  dark  brown  and  the  submarginal  area,  together  with  the 
marginal  tubes,  yellow.  It  has  been  received  from  Florida,  Brazil, 
and  Costa  Rica.  Still  another  phase  has  the  entire  dorsum  brown 
with  the  exception  of  the  marginal  tubes,  which  are  yellow.  This 
has  been  received  from  Argentina  and  Paraguay. 

A.  flocco8U8  is  common  in  the  islands  of  the  West  Indies  and  occurs 
also  in  Florida,  Mexico,  British  Guiana,  Brazil,  Argentina,  Canal 
Zone,  Chile,  and  Paraguay.  In  addition  to  the  orange,  lime,  grape- 
fruit, etc.,  flocco8U8  has  been  taken  on  the  sea  grape  (Ooccoloba 
uvifera),  Plumeria  species,  Baccharis  gemstdUndes^  guava,  a  coarse 
grass,  and  a  climbing  vine. 

AUEUROTHBIXUS  (ALBDBOTHBCnJS)  HOWARDI  (Quiirtaaoe). 

Plate  62,  figs.  12, 13. 

-4feyro(fe» ^oMwrdi  QuAiNTANCB,  Tech.  Ser.  12,  Bur.  Ent.,  U.  S.  Dept.  Agile.,  1907, 

p.  9. 
AUwrothrixui  howardi  Quaintanox  and  Baker,  Joum.  Agile.  Reeeaix:li,  yoI.  6, 

1916  p.  466. 

This  species  occurs  upon  the  same  hosts  and  in  the  same  regions 
Bs  floccosus.  It  was  first  recorded  for  the  United  States  by  Prof. 
P.  H.  Rolfs,  September  25,  1900,  at  Miami,  Fla.,  on  sea  grape. 

Type.— C^t.  No.  10823,  U.S.N.M. 

AUEUROTHBIXUS  (AUEUROTHBIXUS)  POBTBBI  Qutetaaee  asd  Balnr. 

Plate  62,  figs.  8, 11. 

AleuToihrixus  porteri  Quaintancb  and  Bakeb,  Journ.  Agiic.  Reeearch,  vol.  6, 
1916,  p.  466,  fig.  3. 

This  species  has  been  treated  by  the  writers  in  their  recent  paper 
on  the  white  flies  attacking  citrus  plants.  It  is  a  common  species  in 
Chile. 

Type.—Csit.  No.  20190,  U.S.N.M. 

Philodamus,  new  subgenus. 

Pupa  case  with  margins  usually  not  angled;  margin  without  an 
apparent  double  row  of  wax  pores  or  teeth,  but  with  a  single  row. 
Type. — Aleurothrixua  {PMlodamus)  interrogaiionis  (Bemis). 
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ALEDROTHBIXUS  (PHILODAMUS)  INTBBKOGATIONIS  (Bcnki). 
Aleurodea  inUnogaUonia  Bbmis,  Proc.  U.  S.  Nat.  Mus.,  vol.  27,  1904,  p.  510. 

This  species  has  been  fully  described  and  figured  by  Bemis.  The 
margin  does  not  present  an  apparent  double  row  of  wax  pores  as  in 
subgenus  AleurotJvrixua,  but  has  a  single  row  of  teeth,  tiie  sutures 
between  them  extending  a  good  way  mesad.  The  operculiun  is 
very  small  and  somewhat  triangular,  filling  only  a  small  portion  of 
the  orifice. 

Pamtype.—Cht.  No.  7092,  U.  S.  N.  M. 

Gems  DIALEURODES  Cockwefl. 

T.  D.  A.  Cockerell,  in  his  Classification  of  the  Aleyrodidae  ^  pub- 
lished in  1002,  established  the  subgenus  Dialeurodes  and  pointed  out 
several  important  characteristics  of  the  group.  Aleyrodes  citri 
Riley  and  Howard  was  indicated  as  type  and  A.  eugenix  and  A. 
auranAi  were  also  referred  to  this  subgenus. 

In  a  subsequent  paper,  The  White  Fly  {Aleyrodes  dtri)  and  its 
Allies,'  Cockerell  cites  as  additional  examples  of  DialeurodeSy  Aley- 
rodes  croceata,  A.  fodiena,  and  A.  piperis.  Some  of  the  species 
referred  to  DiaUurodea  by  Cockerell  do  not  belong  to  the  group,  as 
understood  by  us — i.  e.,  cotesii,  piperis,  and  croceata.  The  writers 
belieye  that  Dialeurodes  is  of  generic  rank  and  have  so  indicated.* 

While  the  species  of  Dialeurodes  present  a  general  uniformity  in  the 
presence  of  certain  prominent  characters,  there  are  to  be  recognized 
several  minor  groups  for  which  it  has  seemed  necessary  to  erect 
subgenera.  Species  of  this  genus  are  largely  oriental,  and  some  of 
them  are  of  especial  interest  by  reason  of  their  injuries  to  plants,  as 
D.  cUri,  cUrifolii,  etc. 

Pupa  case  variable  in  size,  eUiptic  to  subcircular  in  outline;  color 
usually  yellowish,  varying  in  some  species  to  brownish;  margin  of 
case  toothed,  the  wax  tubes  irregular  in  outline  and  but  Uttle  devel- 
oped; submarginal  area  not  separated  from  dorsal  disk;  dorsum 
usually  without  papillae  or  pores;  tracheal  folds  evident,  in  some 
species  very  conspicuous,  terminating  on  margin  of  case  in  a  pore, 
the  folds  often  showing  dot-like,  linear,  or  polygonal  markings;  wax 
secretions  absent  or  very  scant.  Vasiform  orifice  relatively  small, 
transversely  oval  or  subcircular,  with  or  without  comb  of  teeth  on 
inner  lateral  and  caudal  margins;  operculum  large,  mostly  filling  the 
orifice  and  obscuring  the  lingula. 

Adult  with  one  flexure  in  radial  sector  of  forewing  and  no  trace  of 
media.    Antennae  of  seven  segments;  segment  VII  not  distinctly 

1  Proc.  Aoad.  Nat.  Boi  Phila.,  1902,  p.  280. 

«  BulL  67,  Fla.  Agrio.  Exp.  Sta.,  1903,  p.  662. 

•  Tech.  Ser.  27,  pt.  2,  Bur.  Bnt.,  U.  S.  Dept  Agr.,  1914,  p.  97. 
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shorter  than  segments  IV,  V,  and  VI,  but  usually  longer  than  these. 
Sexes  about  equal  in  size,  the  daspers  of  male  with  a  few  prominent 
spines. 

Type.—DidUurodes  (Dialeurodes)  cUri  (Aahmead). 

KXT  TO  SUBOBNBBA  Or  DIALSUBODBS. 

1.  Vaaiform  orifice  of  pup*  case  Mrmed  with  teeth  on  its  inner  caudal  and  lateral 

nutfg;Ln0 2. 

Vaaiform  orifice  of  pupa  case  not  armed  with  teeth  on  its  inner  caudal  and  lateral 
marg;Ln0 3. 

2.  Pupa  case  with  a  distinct  row  of  marginal  spines;  dorsal  didc  without  a  rhachis, 

but  with  an  irregular  row  of  pores  on  each  side;  thoracic  tracheal  folds  distinct, 

often  brightly  colored Subgenus  Dialfimmomoda. 

Pupa  case  without  a  row  of  marginal  spines;  dorsal  disk  without  rhachis  or  rows  of 
pores;  thoracic  tracheal  folds  distinct,  usually  covered  with  small  circular 
dots Subgenus  Diaietirodei. 

3.  Pupa  case  without  large  simple  pores  on  dorsum. 4. 

Pupa  case  with  large  simple  pores  on  submargfnal  area  of  dorsum. 

Subgenus  DiaUuropon, 

4.  Pupa  case  without  a  row  of  marginal  or  submarginal  spines 5. 

Pupa  case  with  a  row  of  marginal  or  submarginal  spines;  these  often  knobbed  or 

vaaiform;  rhachis  often  very  prominent Subgenus  RhaekUphora. 

5.  Pupacase  without  a  row  of  distinct  small  pores;  rhachis  not  suggested 6. 

Pupa  case  with  a  row  of  distinct  small  pores;  rhachis  suggested. 

Subgenus  Dudetaroplata. 

6.  Thoracic  tracheal  folds  not  covered  with  polygonal  marlingH 7. 

Thoracic  tracheal  folds  covered  with  polygonal  markings,  most  numerous  about 

the  pores Subgenus  Rtuostigma. 

7.  ThcM^c  tracheal  folds  covered  with  linear  ridges Subgenus  RabdoftigwM. 

Thoracic  tracheal  folds  not  covered  with  linear  ridges,  but  usually  with  minute 

circular  dots Subgenus  OigaUwrodes. 

Subgenus  Dialbubodbs  Cockerell. 

The  first  group  within  the  genus  is  composed  of  species  similar  to 
cUri.  Two  species  of  the  subgenus  were  described  from  America, 
where  they  are  orange  pests  of  importance.  The  investigations  of 
Mr.  Wogliun  in  India  and  Ceylon  have  discovered  in  that  territory 
the  presence  of  one  of  these  forms,  and  it  is  considered  probable  that 
the  second  is  also  indigenous  to  those  regions. 

Pupa  case  elliptical,  yellowish,  with  sometimes  a  median  brownish 
area;  marginal  wax  tubes  represented  by  irregular,  shallow  corruga- 
tions on  the  submarginal  area;  vertical  waxen  fringe  absent  and  case 
usually  without  waxy  secretion  of  any  kind;  dorsal  disk  without 
sculpturing  or  large  pores  and  with  no  development  of  a  rhachis; 
thoracio  tracheal  folds  ending  on  or  near  the  margin  in  a  pore  and 
marked  with  minute  circular  dots;  vasiform  orifice  broadly  subcor- 
date  to  subcircular,  armed  on  its  inner  caudal  and  lateral  margins 
with  a  comb  of  teeth. 

Adult  with  forewings  somewhat  elongate,  usually  transparent, 
without  thickened  veins  and  no  sensoria  present;  antennae  with  s^- 
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ment  VII  not  shorter  than  segments  IV,  V,  and  VI,  but  usually 
longer  than  any  of  these;  segments  III  to  VII  armed  with  a  series  of 
trajisverse  or  annular  sensoria.  Sexes  nearly  equal  in  size.  Species 
tropical  or  subtropical,  originally  oriental,  though  now  rather  widely 
distributed. 

Tjfpe.^Dialeurodea  (Dialeurodes)  ciiri  (Ashmead). 

KEY  TO  SPBCIS8  OF  BUBOBinTS  BIAIJI17BODS8. 

1.  Papa  case  yeUowish  or  whitiah  (without  blackiah  coloration) 2. 

Papa  case  with  more  or  leas  dark  brown  or  blackish  coloration 8. 

2.  The  three  tracheal  folds  covered  with  minute  circular  dots;  sise  about  1.52  by  0.09 

mm.;  tracheal  pores  situated  just  within  maigin  of  case,  maigined  mesad  with  a 
few  blunt  teeth  and  distad,  with  two  daw-like  lobes,  the  ends  of  which  are 
almost  in  contact;  adult  with  wings  unmarked;  eggs  yellowish,  without  reticu- 
lations  cUri. 

Thoracic  tracheal  folds  with  minute  dieular  dots,  caudal  fold  furrowed  and  marked 
with  squarish  or  polygonal  areas;  shape  elHptical;  eise  about  1.76  by  0.32  mm.; 
tracheiJ  pores  opening  just  within  maigin  of  case;  forewing  of  adult  with  a 
distal  clouded  area;  eggs  dark,  covered  with  reticulate  waxy  markings.  .eitrtfolH, 

3.  Tracheal  folds  faintly  evident;  shape  broadly  eUiptical,  pale  yellowish  except 

dorsal  area,  which  is  dark  brown,  with  conspicuous  light  cross  staipes  along  body 
segments;  size  about  0.8  by  0.74  mm.;  vasifonn  (xifice  longer  than  broad;  oper- 
culum about  half  filling  the  orifice .fodient. 

Tracheal  folds  and  pores  distinct 4. 

4.  Color  pale  yellowish,  almost  transparent,  with  doraal  area  dark  brown 5. 

5.  Vasiform  orifice  armed  within  with  about  24-28  teeth;  outline  of  case  elliptic;  sise 

about  1.84  by  0.84  mm.;  yeUowish  except  a  variable  nanow  longitudinal  dark 
brown  stripe  on  center  of  dorsum,  nunre  pronounced  on  thorax;  tracheal  folds  well 
developed,  covered  with  dot-like  markings;  pores  opening  just  within  maigin  of 
case,  surrounded  with  chitinised  ring;  wings  of  adult  unmarked;  eggs  yellowish, 
without  sculpturing hirhaidyi. 

Color  pale  yeUowish,  almost  transparent,  but  with  a  median  dark  gray  or  light- 
brown  shading 6. 

Coliv  of  submaiginal  area  lemon-yellow,  within  this  a  dark  iiregular  band;  dorsal 
disk  oiange;  maigin  white;  shape  subdrcular,  about  1.28  by  1.08  mm;  tracheal 
folds  distinct,  dusky  in  marginal  rim;  pores  opening  within  maigin  and  sur- 
rounded with  a  chitinized  ring;  dorsum  covered  with  granular  spots,  maiynal 
rim  with  minute  white  dots;  vasiform  orifice  armed  within  with  about  12  promi- 
nent teeth tricolor. 

6.  Vadform  orifice  armed  within  with  about  12  distinct  teeth;  eise  1.44  by  1.32  mm.; 

thoracic  tracheal  folds  distinct,  broadening  rapidly  from  maigin,  the  three  folds 
thickly  covered  with  rather  large  dots radUpunetata. 

In  regard  to  the  position  of  the  speciee  fodiena  MaskeU,  which  is 
plaoed  in  the  subgenus  Dialeurodes,  some  statement  is  necessary.  We 
know  the  species  only  from  the  one  specimen  in  the  Maskell  coUeo- 
tion,  which  is  in  rather  poor  condition.  Two  possibifities  occur: 
First,  it  may  not  be  a  normal  specimen  of  the  speoies,  and,  second, 
it  may  not  be  the  final  pupal  stage.  In  the  specimen  the  tracheal 
thoracic  folds  and  pores  are  hardly  suggested.  Since  all  other  species 
similar  to  it  show  these  characters  very  distinctly,  the  possibility  of 
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the  abnormality  of  the  individual  becomes  greater.  It  seems  wiaeBt, 
therefore,  to  leave  it  in  IHdleurode$  until  more  material  oomes  to 
hand  for  study. 

The  species  tricolor,  placed  in  this  subgenus,  also  deserves  mention. 
It  b  scarcely  a  typical  Dialeurodes  and  possibly  may  represent  a  dis- 
tinct subgenus;  nevertheless,  on  account  of  the  structure  of  the 
orifice  and  nature  of  the  pores  of  the  thoracic  folds  it  is  left  here  for 
the  present. 

DUUEUBODBS  CDIAUBUBODBS)  CITU  (AihnMd). 

Plate  63,  figs.  1-14;  plate  64,  ^.  1. 

AJeyrodes  cUri  Abhmbad,  Florida  Dispatch,  new  ser.,  vol.  11, 1885,  p.  — . 

Aleyrodes  eUH  Bjl&y  and  Howabd,  Insect  life,  vol.  5, 1893,  p.  219. 

Aleyrode$  eugenhs  var.  aurantii  M^skbll,  Trans.  N.  Zealand  Inst.,  vol.  27, 1896, 

p.  431. 
Aleyrodes  awrantii  Ck>CKBBBLL,  Bull.  67,  Fla.  Agr.  Exp.  Sta.,  1903,  p.  666. 
Dialeurodes  cM  (Ashmead)  Quaimtancs  and  Bakbb,  Joum.  Agric.  Beseaich, 

vol.  6, 1916,  p.  469. 

The  orange  white  fly  was  first  described  and  named  by  Ashmead. 
Later  a  more  complete  and  detailed  description  was  given  by  Riley 
and  Howard,  and  these  authors  have  since  been  credited  with  the 
name.  According  to  the  rules  of  zoological  nomenclature,  however, 
Ashmead  is  to  be  considered  as  author  of  the  species.  In  the  same 
year  that  Riley  and  Howard's  description  appeared,  H.  A.  Morgan 
published  the  description  of  another  species  on  orange  under  the 
name  citrifclii.  This  species  was  later  confused  with  Ashmead's 
species.  In  1806  Maskell  published  his  description  of  a/arantii,  placing 
it  as  a  variety  of  his  eugemae.  As  pointed  out  by  the  senior  author, 
however,  no  difference  can  be  noted  between  the  specimens  of  aurantii 
in  the  Maskell  collection  and  specimens  of  dtri;  and,  subsequently, 
cUri  has  been  collected  from  numerous  localities  in  India,  the  home  of 
Maskell's  oAirantii.  In  the  Florida  Agricultural  Experiment  Station 
Bulletin  67  Cockerell  raised  aurarUii  to  specific  rank,  and  further 
expressed  the  opinion  that  the  home  of  dtri  would  probably  be  shown 
to  be  in  the  Orient.  This  has  been  fully  substantiated  by  the  collec- 
tions of  Messrs.  Ehrhom,  Eames,  and  Woglmn.  The  specimens  from 
which  the  original  description  of  dtri  was  made  were  probably  secured 
from  orange  in  Washington,  District  of  Colmnbia,  though  specimens 
had  previously  been  collected  in  several  locaUties  in  the  Gulf  States. 
The  species  is  now  represented  in  the  collection  of  the  bureau  from  the 
following  States  in  the  United  States:  Alabama,  California,  Colorado, 
Florida,  Illinois,  Louisiana,  Mississippi,  North  Carolina,  Texas,  and 
District  of  Columbia.  The  occurrence  of  the  insect  in  Colorado, 
Illinois,  and  the  District  of  Colmnbia  is  probably  confined  to  conserva- 
tories. Specimens  have  been  received  from  foreign  countries  as 
follows:  India  (Lahore;  Oujranwala;  Dehra  Dun;  Wazirabad;  Am- 
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ritsar;  Ehaaia  Hills;  Assam;  Saharanpnr) ;  Japan  (Nagasaki); 
China  (Canton;  Pekin;  Shanghai).  It  is  stated,  on  good  authority, 
to  occur  in  (}hile;  Mexico  and  Bnudl  are  also  given  for  the  spedes 
by  G.  W.  Kirkaldy. 

In  the  original  description  of  the  first  larval  stage  88  marginal 
bristles  are  given.  This  seems  evidently  due  to  the  fact  that  the 
margin  possesses  a  series  of  small  tubeides,  some  of  which  possess 
spines  and  some  of  which  do  not.  The  Biley  and  Howard  slides  of 
this  instar  show  the  correct  number  of  s[Hnes  for  titrif  but  it  was 
evidently  supposed  by  those  gentlemen  that  the  tubercles  not  pos- 
sessing spines  had  lost  them  and  thus  the  full  number  of  spines 
was  described  and  figured.  This  fact  led  Morrill  and  Back  to  conclude 
that  Riley  and  Howard's  descrq>tion  was  based  on  specimens  of 
dtrifdlii  (mibifera),  for  they  remark: 

'^  In  the  text  the  description  of  the  first  stageor  instar  of  the  larva 
was  evidently  based  on  a  specimen  of  the  spotted  winged  white  fly 
and  the  illustration  of  the  first  instar  was  also  based  on  the  species 
with  litUe  doubt." 

Egg  (pi.  63,  fig.  9). — ^The  eggs  are  placed  irregularly  upon  the  under 
surface  of  the  leaf  and  are  greenish  yellow  in  color,  either  polished  or 
pruinose,  due  to  the  deposition  of  mealy  wax  by  the  adults.  The 
surface  is  without  the  reticulate  covering  observed  on  the  eggs  of 
eUrifoKi  Morgan.  The  stalk  is  situated  at  the  larger  end  of  the  egg 
and  is  about  as  long  as  the  egg  is  wide.  Average  size,  0.21  by  0.085 
mm.;  shape  subelliptical.  In  hatching  the  egg  splits  almost  its 
entire  length  and  the  two  halves  of  the  empty  shell  do  not  remain 
widely  apart,  as  is  the  case  with  the  eggs  of  eUrifolii. 

Larva,  first  instar. — Color  light  yellowish,  with  sometimes  orange 
areas  in  tiie  abdomen  showing  through;  eyespots  dark  brown^  shape 
oval,  broadest  across  the  anterior  abdominal  s^ments,  flat  upon  liie 
leaf.  There  is  no  lateral  or  dorsal  secretion.  Sise  0.32  by  0.2  mm. 
Margin  entire,  armed  with  17  small  tubercles  on  each  side,  14  of  these 
bearing  bristielike  hairs,  as  shown  in  figure  6,  while  3  do  not  have 
these  hairs.  On  the  cephalic  extremity  there  is  another  pair  of  short 
hairs  situated  somewhat  ventrad  of  the  margin.  This  makes  in  all 
a  row  of  30  hairs  encircling  the  margin.  Of  these  the  second  cephalic 
pair  and  the  first  and  third  caudal  pairs  are  long,  the  othffl:s  short. 
Antennae  (pi.  63,  fig.  8)  of  three  segments,  the  third  being  lashlike  and 
showing  two  angled  spurlike  portions,  one  at  the  extremity  and 
one  about  a  quarter  of  the  way  from  the  distal  end.  Legs  (pi.  63, 
fig.  7)  with  a  swollen  portion  at  the  distal  extremity,  the  median  seg- 
ment and  the  proximal  one  each  armed  with  a  long  curved  spine. 

Second  instar. — Color  pale  yellowish,  in  some  specimens  with 
almost  transparent  areas;  eyespots  dark  purplish  brown.  Shape 
oval,  broadest  across  the  first  of  the  abdominal  segments;  size  0.4 
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by  0.26  mm.,  but  yarying  considerably.  Margin  with  minute  irreg- 
ular indsiona  and  devoid  of  all  hairs  or  bristles  excepting  a  cephalo- 
lateral  pair,  one  large  caudal  pair,  and  a  smaller  caudo-lateral  pair. 
There  is  a  slight  constriction  in  the  region  corresponding  to  the  tra- 
cheal pores  of  the  pupa  case,  and  sometimes  there  are  a  number  of 
regular  toothlike  projections  therein.  The  vasifoim  orifice  is  rounded 
cordate,  the  operculum  similar  in  shape,  with  the  exception  that  the 
lateral  margins  are  somewhat  constricted.  The  lingula  is  not  visible. 
The  dorsum  is  covered  with  numerous  granular  markings. 

Third  ifMtar.— Color  similar  to  tiiat  of  the  second  instar;  shape 
oval;  size  0.69  by  0.432  mm.  Margin  with  minute  indentations  and 
with  three  pairs  of  bristle-like  hairs  similar  to  those  of  the  second 
instar.  In  this  instar  the  three  tradieal  folds  are  evident  and  are 
marked  within  with  a  large  number  of  minute  circular  transparent 
areas  similar  to  those  present  in  the  folds  of  the  pupa  case.  The 
vasiform  orifice  is  similar  in  shape  to  tiiat  of  the  second  instar. 

Pupa  case. — On  the  leaf  the  pupa  cases  are  yellowish  in  color, 
sometimes  slightly  brownish.  They  are  devoid  of  either  dorsal  or 
lateral  secretion,  are  lighter  toward  the  margin  than  on  the  median 
dorsal  area,  and  the  entire  case  when  in  certain  li^ts  often  shows 
very  beautiful  hues  and  iridescent  colors.  The  cases  are  placed  upon 
the  leaf  without  any  definite  arrangement  as  to  the  veins,  but  are 
nearly  always  situated  on  the  under  surface.  There  is  a  very  nar- 
row, acute,  dorsal  keel  extending  down  the  middle  of  the  thorax 
and  joining  the  transverse  suture,  which  divides  it  from  the  abdomen. 
On  the  central  dorsal  area,  tiiat  part  immediately  above  the  body 
of  the  developing  adult,  the  segments  of  the  body  are  distinctly 
marked,  somewhat  rounded,  and  the  entire  surface  perfectly  smooth 
and  highly  polished.  The  lateral  area  of  the  dorsfd  disk,  however, 
is  very  minutely  and  irregularly  striate,  in  some  cases  giving  almost 
the  appearance  of  minute  punctures.  The  thoracic  tracheal  breath- 
ing folds  are  raised  above  the  surrounding  area,  and  the  operculum 
and  caudal  tracheal  areas  are  usually  slightly  elevated.  On  the 
submarginal  area  the  striations  which  show  considerable  irregularity 
on  the  dorsal  area  become  more  even,  extending  in  from  the  margin. 
The  marginal  area  is  somewhat  rounded,  being  curved  downward 
slightly  to  meet  the  margin,  which  is  considerably  nearer  the  leaf 
than  the  highest  point  of  the  case.  In  some  specimens  the  median 
area  of  the  case  collapses  as  the  insect  within  dies,  owing  to  drying 
upon  the  leaf.  These  are  generally  paler  in  color  than  those  which 
have  not  shrunken. 

Under  the  microscope  (pi.  64,  fig.  1)  the  color  is  pale  yellowish, 
almost  transparent  on  the  margins  and  often  somewhat  darker  on  the 
median  area,  owing  to  the  color  of  the  viscera.  In  shape  the  case 
is  subelliptical,  tending  toward  oval  in  some  specimens,  and  often 
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slightly  constricted  just  caudad  of  the  thoracic  tracheal  pores. 
Average  length  of  case  1.52  mm.  The  margin  (pi.  63,  fig.  3)  is  armed 
with  a  series  of  minute  tooth-like  divisions  from  which  suture-like 
markings  extend  mesad  on  the  case.  These  markings  are  not  of  equal 
length,  but  usually  every  third  one  extends  farther  mesad  than  the 
others,  giving  die  effect  of  a  double  soies — a  longer  and  a  shorter  one. 
The  submarginal  area,  with  the  exception  of  tiiat  portion  very  dose 
to  the  margin  itself,  is  similar  in  structure  to  the  dorsal  disk.  The 
sutures  are  evident  upon  the  dorsum,  but  not  strongly  marked  in 
mounted  specimens.  There  are  no  dorsal  spines.  The  tracheal 
folds  (pL  63,  fig.  2)  are  prominent,  their  pores  being  situated  either  on 
the  margin  or  very  dose  to  it.  The  ring  of  the  pore  is  not  armed  with 
fimbriae,  or  teeth,  but  is  entire.  It  is,  however,  covered  with  series  of 
minute  circular  markings.  The  fold  itself  is  without  any  sculpturing 
of  the  dorsal  derm,  but  on  focusing  down  into  the  case  a  large  number 
of  minute  transparent  circular  areas  are  visible,  as  shown  in  the 
figure.  They  are  present  on  both  of  the  thoradc  and  on  the  caudal 
tracheal  folds.  The  vasiform  orifice  (pi.  63,  fig.  4)  is  almost  circular 
in  outline;  the  inner  caudal  margin  is  armed  with  a  varying  number 
of  short,  acute,  irregular  teeth.  The  lingula  is  not  visible,  as  it  is 
obscured  by  the  operculum.  This  latter  is  somewhat  semicircular  in 
outline,  with  the  lateral  margins  constricted  and  the  cephalic  margin 
strai^t.  The  color  of  the  orifice  is  somewhat  darker  than  that  of 
the  remainder  of  the  case,  with  somewhat  more  of  a  greenish  cast. 
AduU  female. — ^The  female  is  yellowish  and  dusted  with  white  pow- 
dery wax.  When  at  rest  the  wings  are  laid  back  against  the  sides 
of  the  abdomen.  The  head,  which  is  covered  with  fine  wax,  is  on 
this  account  white,  with  the  exception  of  the  eyes,  which  are  chocolate 
brown.  The  basal  segments  of  the  antennae  are  white,  pruinose, 
while  the  distal  ones  are  usually  yellow  tinged  with  pale  red.  The 
wings,  owing  to  their  waxy  covering,  are  white  and  opaque,  the  thorax 
and  abdomen,  as  viewed  from  above,  amber  colored.  There  are 
occasionally  seen  on  the  thorax  small  brown  markings.  When 
viewed  from  bdow  the  body  is  yellow  or  amber  colored,  more  or  less 
dusted  with  white  wax.  The  legs  are  sometimes  tinged  with  red  and 
the  labium  is  tipped  with  dark  brown.  Under  the  microscope  the 
color  is  yellow,  with  the  eyes  dark  brown  and  the  oceUi  dusky. 
Length  from  vertex  to  tip  of  ovipositor  1.36  mm.  The  forewing  (pi. 
63,  fig.  11)  is  1.408  by  0.64  mm.,  dear  transparent  without  any  shading 
or  marking;  radial  sector  slightly  curved  and  extending  almost  to 
the  margin.  Cubitus  fine,  but  long  and  distinct;  media  rardy  rep- 
resented by  a  faint  shading  near  the  base  of  the  radial  sector; 
remnant  of  the  vein  as  in  species  of  Aleyrodes.  Margin  (pi.  63,  fig.  14) 
armed  with  numerous  teeth  on  which  are  small  hairs.  Hind  tibia 
armed  with  a  circle  of  prominent  spines  on  its  distal  extremity  and 
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with  sey^ul  longitudinal  rows;  length  0.48  mm.  Proximal  s^ment 
of  hind  tarsus  armed  with  two  longitudinal  rows  of  spines,  one  com- 
posed of  four  spines  and  one  of  five  spines.  Other  smaller  hairs  are 
present  and  a  Uiicker  spine  is  pres^it  on  its  distal  extremity;  length 
0.16  mm.  Distal  segment  armed  with  four  spines;  length  0.042  mm. 
Foot  (pi.  63,  fig.  12)  with  a  central  hairy  paronychium  and  short  curved 
claws.  Antennae  of  seven  segments  (pi.  63,  fig.  10).  Segment  11 
subpyriform,  0.06  mm.  long,  armed  on  its  distal  extremity  with  three 
or  four  prominent  spines  and  numerous  smaller  hairs.  Segmrait  III 
subcylindric,  tapering  proximad  and  distad;  the  proximal  half  pos- 
sesses imbrications,  the  distal  half  has  usually  six  prominent  trans- 
verse annular  sensoria,  and  one  distal  circular  fringed  sensorium; 
length  0.114  mm.  Segment  IV  0.042  mm.,  subcylindric  and  armed 
with  three  or  four  transverse  sensoria.  Segment  V  0.045  mm.,  sub- 
cylindric, and  with  usuaUy  four  transverse  sensoria.  These  are  very 
fine  and  not  prominent,  as  upon  the  other  segments.  Segment  VI 
0.054  mm.,  subcylindric,  with  four  rather  prominent  transverse 
sensoria.  S^ment  VII  0.06  mm.,  subcylindric,  rather  narrower 
than  the  other  s^ments  and  armed  with  three  or  four  transverse 
sensoria  and  two  or  three  minute  circular  fringed  ones;  distal  ex 
tremity  tipped  with  a  prominent  bristle. 

AduU  male. — Similar  to  the  female  in  general  appearance,  but 
smaller.  Length  from  vertex  to  tip  of  claspers  1.28  mm.  Antennae 
similar  to  those  of  the  female.  Segment  11  0.054  mm.;  Ill  0.111 
mm.,  with  usually  six  transverse  sensoria;  IV  0.045  nmi.,  with  about 
four  transverse  sensoria;  segment  V  0.045  mm.,  with  three  or  four 
transverse  sensoria;  segment  VI  0.051  nmi.,  with  five  or  six  transverse 
sensoria;  segment  VII  0.06  mm.,  with  four  or  five  sensoria.  Hind 
tibia  0.368  mm.  long;  hind  tarsus  0.128  nmi.  for  the  proximal  seg- 
ment, and  distal  0.08  mm.  long.  Claspers  (pi.  63,fig.  13)  0.102  nmi. 
from  the  distal  extremity  to  the  shoulder,  and  0.084  nmi.  across  to 
the  shoulder,  tapering,  upcurved,  and  armed  each  with  three  large 
spines  and  a  series  of  smaller  hairs  on  its  inner  distal  mai^in.  Penis 
nearly  as  long  as  the  claspers,  tapering  and  upcurved  at  the  tip,  and 
bulbous  at  the  base.    Length  of  forewing  l.g6  mm. 

DIAUBUBODBS  (DIALEURODBS)  CmUFOUI  (M«rgu). 

Plate  65,  figs.  1-14. 

Aleyrodes  eUrifolii  Morgan,  Spec.  Bull.  Louisiaiia  St.  Exp.  Sta.,  1893,  p.  70. 
Aleyrodes  nubifera  Bbbqbr,  Bull.  97,  Florida  Agr.  Exp.  Sta.,  1909,  p.  67. 
AleyrodeB  nubtfera  Mosanx  and  Back,  Bull.  92,  Bur.  Ent.,  U.  S.  Dept.  AgAc,, 
1911,  p.  86. 

The  species  described  and  figured  by  Morgan  is  easily  separated 
from  dtrif  redescribed  by  Riley  and  Howard  in  the  same  year,  by 
the  characters  of  the  e^,  pupa  case,  and  of  the  adult.    The  e^  in 
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particular  easily  separates  the  two  species,  and  this  stage  was  well 
described  and  figured  by  Morgan.  It  seems  unnecessary,  therefore, 
to  discard  Morgan's  name  for  nuM/era,  which  was  proposed  by  Berger 
in  1909.  In  proposing  this  name  Dr.  Berger  says  ''tiie  reticulate 
egg  was  figured  in  1893  by  H.  A.  Morgan/'  but  he  makes  no  mention 
of  the  fact  that  descriptions  of  the  pupa  case  and  adults  were  also 
given.  Morrill  and  Back  in  following  Berger  state  that  the  descrip- 
tion of  the  pupa  and  adult  given  at  the  same  time  were  '' evidently 
*  ♦  ♦  based  on  specimens  of  A.  cttn."  There  seems,  however, 
nothing  in  Morgan's  description  which  would  not  be  true  tor  cUrifoliif 
and  as  the  egg  definitely  fixes  the  identity  of  the  species,  Morgan's 
name  should  be  retained.  Dialeurodea  dtrifdii  is  known  from  the 
following  States:  Florida,  California,  Louisiana,  Mississippi,  and  North 
Carolina.  No  specimens  of  this  species  were  taken  by  Mr.  R.  S. 
Woglum  in  the  Orient,  though  it  will  probably  be  found  to  be  native 
to  that  region.    It  is  also  known  from  Mexico  and  Cuba. 

Egg  (fig.  9). — ^The  e^s  are  laid  without  any  definite  arrangement 
upon  the  under  surface  of  the  leaf.  The  egg  is  elliptical-elongate  in 
shape,  and  in  hatching  the  opening  does  not  extend  more  than  half 
way  down  the  egg.  This  slit  remains  open,  being  different  in  this 
respect  from  the  egg  of  D.  dtri.  In  size  it  is  about  0.256  by  0.088 
mm.,  and  when  first  laid  it  is  cream  color,  later  changing  to  a  slate 
or  bluish  black.  It  is  pruinose  and  covered  with  a  waxy  coat  in  the 
form  of  hexagonal  meshes  (fig.  10).  This  may  become  dissolved  in 
preparing  mounts  and  is  often  broken  from  the  egg  in  the  dry  state. 
This  waxy  covering  and  the  dark  color  serve  easily  to  separate  the 
egg  of  dtrijolii  from  that  of  dtri.  The  stalk  is  attached  to  the 
base  of  the  egg,  is  pale  yellowish  in  color,  and  usually  about  as  long  as 
the  egg  is  wide,  tliough  in  some  cases  it  is  much  longer. 

Larva,  first  instar. — Color  light-yellowish  green,  sometimes  whitish, 
due  to  slight  particles  of  wax  on  the  ventral  surface.  At  first  there 
is  neither  lateral  nor  dorsal  secretion,  but  soon  an  irregular  waxy 
fringe,  as  wide  as  the  length  of  the  marginal  hairs,  is  secreted.  Shape 
elliptical;  size  0.3  by  0.2  nmi.;  margin  almost  entire  and  armed  with 
18  pairs  of  hairlike  bristles.  Of  these  the  first  and  third  caudal 
pairs  are  much  longer  than  the  others,  as  is  also  the  second  cephalic 
pair.    The  antennae  and  feet  are  similar  to  those  of  Z>.  citri. 

Pupa  case. — On  the  leaf  the  pupa  cases  are  pale  yellowish  in  color, 
rather  white  when  the  adult  has  emerged,  and  lack  both  dorsal  and 
lateral  secretion.  They  are  much  evener  in  shape  than  the  cases 
of  D,  citri,  being  elliptical.  They  are  extremely  flat  and  thin  and  in 
this  respect  also  differ  from  cUri.  In  the  character  of  the  surface 
there  is  little  difference  between  the  two  species,  as  citrifolii  possesses 
the  same  almost  smooth  condition  of  the  median  portion  of  the 
dorsal  disk  and  the  same  striations  on  the  submarginal  area.    The 
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Btriations,  however,  seem  to  be  a  little  more  regular  in  most  speci- 
mens of  citrifdlii  than  in  those  of  ci^  and  light  is  not  so  much  reflected 
from  the  siuface.  The  cases  collapse  when  the  adult  has  emerged. 
Balsam  mounts  by  transmitted  light  show  the  cases  yellowish  in  cdor, 
almost  transparent;  size  1.76  by  1.32  mm.  (fig.  1).  The  margin  (fig. 
12)  is  very  minutely  serrate,  and  extending  inward  from  it  is  a  closely 
set  series  of  narrow  pointed  wax  tubes,  which  broaden  as  they  extend 
mesad  and  collectively  form  a  marginal  band  all  around.  The  dorsal 
derm  is  closely  set  with  irregular  more  or  less  circular  markings 
which  seem  to  be  arranged  more  or  less  concentrically  from  the  me- 
dian dorsal  area  to  the  margin.  On  the  submarginal  area  the  thoracic 
and  caudal  tracheal  folds  are  distinct,  the  openings  of  the  th<nradc 
pair  (fig.  2)  being  jUdBX  the  margin  and  armed  with  six  or  eight 
rather  distinct  fimbriae.  The  caudal  fold  (fig.  3)  is  marked  with 
numerous  large  and  small  irr^ular  reticulations  with  differentiated 
centers.  These  are  much  lai^r  and  more  irregular  in  size  than  the 
minute  dots  present  within  the  folds  of  D.  citri.  The  thoracic 
tracheal  folds  seem  to  lack  these  markings.  The  vasiform  orifice 
(fig.  4)  is  subcordate,  0.051  nmi.  wide,  and  0.048  mm.  long.  The 
inner  caudal  margin  is  armed  with  a  rather  large  number  of  fairly 
distinct  teeth  directed  cephalad;  operculum  similar  in  shape,  with 
the  anterior  margin  straight  and  the  sides  slightly  compressed.  It 
almost  entirely  fills  the  orifice.  On  each  side  of  the  vasiform  orifice 
a  minute  seta  is  situated  and  a  pair  is  present  on  the  latero-caudal 
and  cephalic  margin. 

AduUfemdle. — Color  very  similar  to  that  of  D.  cUri,  with  the  excep- 
tion of  a  dusky  spot  on  the  distal  extremity  of  the  forewing,  this 
being  one  of  the  characteristics  by  means  of  which  it  is  easily  dis- 
tinguished. Length  from  vertex  to  tip  of  ovipositor  1.28  mm.; 
color  in  balsam  mounts  yellow,  shaded  with  brown;  forewing  when 
mounted  almost  transparent  with  the  exception  of  the  shaded  area 
before  mentioned;  venation  similar  to  that  of  citri;  size  of  the  fore- 
wing 1.2  by  0.64  mm.;  legs  yellow  in  color;  hind  femora  0.304  mm.; 
hind  tibia  0.432  mm.;  armed  with  a  longitudinal  row  of  about  12 
spines,  with  another  row  of  similar  spines  placed  about  the  same 
distance  apart  as  those  of  the  first  row,  and  with  still  a  third  row  of 
smaller  spines  placed  very  dose  together.  Hind  tarsus  with  the 
proximal  segment  0.126  mm.  long  and  armed  with  a  longitudinal 
row  of  four  spines,  of  which  the  distal  one  is  the  largest  (fig.  13). 
Foot  with  daws  not  greatly  curved  and  with  the  paronychium  rather 
broad  (fig.  14). 

Antennae  (fig.  5)  of  seven  segments.  Segment  I  subgloboee;  11 
subpyriform,  0.06  mm.  long  and  armed  with  a  few  prominent  spines; 
III  subcylindric,  somewhat  tapering  distad  and  proximad,  0.126 
mm.  long,  armed  with  25  or  30  very  fine  annular  sensoria,  and  near 
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the  distal  extremity  with  two  circular  sensoria.  These  last  (fig.  6) 
are  composed  of  a  central  thmnb-like  process  surromided  by  a  ring 
on  which  three  or  four  stout  bristles  are  situated.  Somewhat  prox- 
imad  of  these  two  sensoria  is  a  rather  long  but  not  easily  distinguished 
spine.  Segment  IV  0.021  mm.  long,  subcyhndric,  and  armed  with 
four  or  five  fine  transverse  sensoria;  segment  V  subcyhndric,  about 
0.036  mm.  long  and  armed  with  seven  or  eight  transverse  sensoria 
and  a  distal  circular  sensorium.  Segment  VI  subcylindric,  about  0.03 
mm.  long,  armed  with  six  or  seven  transverse  sensoria,  and  at  about 
its  middle  with  a  long  spine.  Segment  VII  0.057  mm.  long,  tapering 
considerably  distad,  and  armed  on  its  proximal  portion  with  a  num- 
ber of  faint  transverse  sensoria.  On  the  basal  third  there  is  situated 
a  long  spine,  and  the  distal  extremity  is  tipped  with  a  very  prominent 
spine  measuring  0.027  mm.  in  length;  the  long  spines  anning  the 
s^ments,  with  the  exception  of  the  distal  spine,  are  very  difficult 
to  see  in  some  specimens  and  in  some  do  not  appear  to  be  present 
at  all.  The  antennae  of  the  adult  are  considerably  different  from 
those  of  cUri — ^first,  as  regards  the  length  of  the  respective  segments; 
secondly,  the  sensoria  are  much  more  nimierous  and  smaller;  and 
thirdly,  the  distal  spine  is  about  as  long  as  in  ciirifolii. 

AduU  male. — Similar  to  the  female  in  general  appearance,  but 
somewhat  smaller;  length  from  vertex  to  tip  of  claspers  from  0.88 
to  1.04  mm.;  forewing,  length  0.96  mm.;  hind  tibiae  0.336  nmi.; 
hind  tarsus,  proximal  segment  0.112  mm.,  distal  segment  0.08  mm. 
The  claspers  (fig.  8)  are  about  0.12  nmi.  long,  and  0.075  mm.  broad 
at  the  shoulder.  Tliey  are  tapering,  upcurved,  and  armed  with  a 
few  spines  and  hairs.  Hie  perns  is  about  as  long  as  the  claspers, 
is  curved  dorsad,  bulbous  at  the  base,  and  narrowed  distad« 

DIALBCJB(H»  (DliliBlttOIWB)  TODONS  O^mMO. 

Plate  66,  figs.  1-4. 
Akurodes/odiem  Masxbll,  Trans.  N.  Zealand  Inst.,  vol.  28, 1896,  p.  488. 

Pupa  ease  (fig.  1). — ^Ilie  pupa  case  of  this  species  is  the  smallest 
in  the  genus  thus  far  known,  measuring  only  0.8  by  0.72  mm.; 
the  margin  is  entire,  though  faint  sutures  are  evident,  extending 
mesad  through  a  narrow,  evident  submarginal  area.  There  are  no 
distinct  caudal  or  thoracic  tracheal  folds  or  pores,  and  in  this  r^ard 
it  differs  from  the  other  species.  The  remaining  characters  and 
general  appearance,  however,  undoubtedly  place  it  here.  The  tho- 
racic and  abdominal  segments  are  plainly  marked  off  by  light  yellow 
sutures  on  a  median  dark  brown  area;  derm  of  dorsal  disk  shagreened ; 
the  remaining  portion  of  the  case  is  yellow  to  almost  transparent; 
the  eyespots  are  large,  granular,  and  purple  in  color;  the  vasiform 
orifice  (fig.  2)  is  elongate  cordate;  the  rim  thick  and  the  cephalic 
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margin  slightly  curved  caudad.  The  caudal  and  lateral  margins 
inside  are  armed  with  a  numb^  of  short,  acute  fimbriae;  the  lonfrer 
inner  lining  of  the  orifice  is  coarsely  reticulate,  giving  it  an  irregular 
serrate  appearance.  The  operculum  is  semidrcular  or  slightly  cres-- 
cent  shaped,  and  about  half  fills  the  orifice,  obscuring  the  lingula, 
which  is  setose  and  armed  with  two  fine  bristles  (fig.  3). 

Represented  by  one  pupa  case  in  balsam  in  the  MaskeU  collection. 

Haibitai. — ^New  Zealand,  on  Drimys  amUaria^  <m  the  leaves  of  which 
it  produces  a  characteristic  pitting. 

DULUJBODBB  (DIALBUS(H>BB)  KIRKALDTI  OMfMkj). 

Plate  67,  figs.  1-13;  plate  64,  ft%.  2. 
Ale^rode9  birialdgi  Kotinskt,  Boll.  2,  Bd.  Agr.  and  Forestiy,  Hawaii,  1907,  p.  95. 

Paratypes  of  this  spedes  are  in  the  bureau  collection  and  consist  of 
eggs,  larvae,  and  pupa  cases.  We  have  also  for  study  specimens  of 
pupa  cases  and  adults  taken  by  Mr.  G.  E.  Bodkin,  on  leaves  of  jasmine, 
Georgetown,  Demerara,  British  Guiana,  February,  1912. 

Egg. — Size  about  0.178  mm.  long  by  about  0.096  mm.  wide  a  short 
distance  from  the  unstalked  end,  narrower  at  the  stalked  end;  color 
yellowish.  In  hatching  the  egg  spUts  downward  for  0.09  mm.  and 
spreads  open  considerably;  surface  without  sculpturing;  stalk  at- 
tached near  the  middle. 

Larva,fir8tin8tar(p\.  67,  Sg.  11). — Size 0.24  by  0.16 mm.;  regularly 
elliptical;  color  light  yellow,  with  dark  brown  eyespots.  There  are 
on  the  margin  of  the  specimens  at  hand  14  pairs  of  hairs,  the  po- 
sition of  which  is  best  shown  in  the  figure.  It  will  be  noted  that 
there  are  a  number  of  marginal  papillae  on  which  no  hairs  are  shown, 
while  in  one  of  our  specimens  there  are  no  hairs  on  any  of  the  papillae 
of  the  cephalic  half.  This  absence  of  hairs  from  some  tubercles  may 
be  due  to  imperfect  specimens,  but  this  occurs  in  cibri  Ashmead, 
where  it  is  normal. 

Pupa  case  (pi.  67,  fig.  1). — ^Much  resembles  cUri;  size  about  1.84  by 
0.846  mm.;  many  of  the  cases,  however,  are  smaller  than  the  above 
dimensions;  shape  elliptical,  with  slight  indentations  on  margin  at 
the  pores  of  the  tracheal  folds;  form  flat,  thoracic  sutiu'es  plainly 
visible  as  transparent  lines  on  the  dark  brown  median  area;  abdom- 
inal s^ments  not  distinct.  Color  transparent  or  yellowish,  with  a 
median  brown  longitudinal  area.  This  sometimes  occurs  only  on  the 
thorax,  and  again  it  extends  caudad  to  the  vasiform  orifice.  Tracheal 
folds  (pi.  67,  fig.  3)  marked  with  minute  dots,  the  pore  located  near  the 
margin  and  being  without  fimbriae,  though  with  a  distinct  rim. 
Vasiform  orifice  (pi.  67,  fig.  2)  cordate,  somewhat  rounded,  with  the 
cephaUc  margin  straight.  The  caudal  margin  is  armed  with  25  or  30 
rather  well-defined  fimbriae  or  teeth;  size  of  orifice  0.039  by  0.039  mm. 
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The  operculuin  is  of  very  much  the  same  shape  as  the  orifice,  but 
indented  on  the  lateral  margins.  It  almost  fiUs  the  orifice  and 
obscures  the  lingula,  which  is  spatulate.  On  either  side  of  the  vasi- 
form  orifice  a  small  seta  is  situated.  Margin  of  case  marked  by  a 
large  number  of  closely  appressed  sections  formed  by  the  sutures  of 
wax  tubes. 

AduU  male. — ^Length  from  vertex  to  tip  of  claspers  0.85  mm.; 
color  yellowish,  with  a  slight  tinge  of  brown  on  the  thorax;  ocelli 
dusky;  eyes  dark  brown,  almost  black;  vertex  rounded;  antennae 
(fig.  10)  of  seven  segments.  Segment  I  subcylindric,  short  and 
thick,  0.018  mm.  long;  II  0.045  mm.,  subpyriform,  armed  on  its  dis- 
tal extremity  with  a  number  of  hairs;  III  0.096  mm.,  subcylindric, 
narrow  proximad,  where  it  is  covered  with  numerous  imbricatioDS, 
distal  two-thirds  armed  with  about  15  narrow  transverse  sensoria, 
or  annulations,  the  distal  extremity  also  armed  with  a  circular  fringed 
sensorium  the  marginal  fringe  of  which  is  composed  of  three  or  four 
stout  hairs;  IV  0.012  mm.,  with  three  annular  sensoria;  V  0.012 
mm.,  also  with  three  annular  sensoria,  and  a  circular  fringed  senso- 
rium; VI  0.063  mm.,  subcylindric,  narrower  and  imbricated  proxi- 
mad, the  distal  two-thirds  armed  with  10  or  12  annular  sensoria,  and 
the  distal  extremity  with  a  fringed  sensorium;  VII  0.06  mm.,  sub- 
cylindric, armed  with  about  10  annular  sensoria,  and  near  the  distal 
extremity  one  or  two  small  circular  fringed  ones;  distal  extremity 
tipped  with  a  rather  stout  spine.  Legs  almost  transparent;  distal 
extremity  of  the  hind  tibia  armed  with  two  prominent  spines  on  its 
inner  edge;  proximal  s^ment  of  tarsus  armed  on  its  distal  extremity 
with  a  large  spine  (pi.  67,  fig.  9) .  Five  other  spines,  somewhat  shorter, 
are  present  on  the  median  portion  of  the  segment  in  two  rows,  one 
row  of  two  spines  and  one  row  of  three;  distal  s^ment  of  tarsus 
with  three  prominent  spines  on  its  inner  margin,  and  also  a  large 
number  of  fine  hairs;  proximal  segment  of  hind  tarsus  0.088  mm.; 
distal  s^ment  0.06  mm. ;  foot  0.015  mm.  (pi.  67,  fig.  8),  with  a  median 
hairy  paronychium.  Forewing  (pi.  67,  fig.  6)  0.72  mm.  long  and  0.24 
mm.  wide;  radial  sector  bent  very  slightly  in  its  median  part  and 
extending  almost  to  the  distal  margin;  media  sometimes  faintly  indi- 
cated by  a  shading,  but  usually  this  is  not  evident;  cubitus  fine  and 
distinct,  rather  long  and  in  the  usual  position;  margin  of  wings  with 
a  series  of  bead-like  structures,  on  which  hairs  are  situated;  color 
clear  without  spots  or  shading;  claspers  (pi.  67,  fig.  7)  0.1  mm.  long  and 
0.06  mm.  broad  at  shoulder,  tapering,  upcurved,  acute  at  the  distal 
extremity,  and  armed  with  about  five  spines  on  each.  Penis  elon- 
gate, acute,  and  upcurved  distally,  bulbous  at  the  base.  The  testes 
may  be  seen  through  the  abdomen  as  orange-yellow  masses  com- 
posed of  globular-like  bodies.  The  rectum  leads  from  the  vasiform 
orifice  as  a  narrow  tube,  which  extends  the  full  length  of  the  genital 
868W— Proc.N.M.vol.61— 16 27 
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segment.  In  the  next  abdominal  segment  it  is  enlarged  (pL  67,  fig.  13) 
and  contracts  again  as  it  is  leaving  this  segment. 

AdtbU  female, — Color  of  specimens  preserved  in  alcohol  pale  yel- 
lowish to  almost  white,  witili  a  large  dusky 'area  on  the  dorsum  of 
abdomen;  wings  transparent,  colorless,  with  sometimes  a  faint  dusky 
shading;  eyes  dark  brown. 

Length  from  vertex  to  tip  of  ovipositor  1.12  mm.;  forewing  1.28 
mm.  by  0.56  mm.;  hind  tibiae  0.432  mm.;  proximal  segment  of  tar- 
sus armed  with  two  longitudinal  rows  of  stout  spines,  of  which  the 
distal  one  of  the  rows  is  especially  stout.  There  are  also  on  the  seg- 
ment, particularly  on  the  distal  part,  a  large  number  of  fine  hairs. 
The  distal  s^ment  is  armed  with  two  pairs  of  stout  spines  and  numer- 
ous fine  hairs;  daws  not  strongly  curved;  paronychium  long,  acute, 
and  hairy;  vertex  rounded.  Antennae  of  seven  segments,  tbe  first 
subcylindric,  short,  and  thick;  second  subpyriform;  third  and  dis- 
tal ones  subcylindric  and  armed  with  annular  sensoria.  These  are 
more  prominent  on  segments  VI  and  VII  than  on  the  others.  Seg- 
ments m  and  VII  are  each  also  armed  distad  with  a  circular,  fringed 
sensorium,  and  VII  is  tipped  with  a  bristle.  Length  of  segments  as 
follows:  I  0.021  mm.;  11  0.048  mm.;  m  0.105  mm.;  IV  0.015 
mm.;  V  0.024  mm.;  VI  0.045  mm.;  VII  0.06  mm.  The  radial  sec- 
tor is  prominent  in  the  forewing  and  curved  on  its  distal  part,  while 
the  cubitus  is  faintly  represented;  the  margin  of  wings  is  armed  wiih 
knob-Uke  projections  on  which  minute  hairs  are  situated.  The  ovi- 
positor is  acute,  distinctly  three-cleft,  and  dark  in  color.  It  is  armed 
with  stout  spines,  the  distal  ones  of  which  are  long,  extending  almost 
to  the  tip  of  the  ovipositor  itself. 

MALEDBODBB  (DIALEUBODB8)  BADDPIINCTA,  Mw  ■pecfos. 

Plate  66,  figs.  5-7. 

Pupa  cases  of  this  species  were  received  from  Mr.  A.  Rutherford, 
and  marked  Memexylon,  Peradeniya,  Ceylon,  November  10,  1913. 
The  species  is  interesting  as  it  shows  the  ring  of  teeth  present  on  the 
inner  margin  of  the  vasiform  orifice,  as  in  the  typical  subgenus  Dia- 
leurodeSf  whereas  the  other  characters  are  those  of  that  group  of  the 
genus  (Rusoetigma)  wherein  these  teeth  are  lacking. 

Pupa  case  (fig.  5). — Size  1.44  by  1.312  nun.;  color  pale  yellow- 
ish, almost  transparent,  with  a  median  dark  gray  or  light  brown 
shading.  Suture  separating  the  thorax  and  abdomen  distinct  and 
extending  to  the  margins;  margin  almost  entire,  the  wax  tubes  being 
represented  by  very  shallow  irregular  teeth;  submarginal  area  closely 
striate,  with  suture-like  markings  forming  a  distinct  zone  around 
case.  Tracheal  pores  (fig.  7)  distinct,  situated  a  short  distance  from 
the  margin  and  armed  within  with  four  or  five  very  irregular  teeth; 
tracheal  fold  marked  with  many  small  circular  dots  forming  a  band. 
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which  broadens  as  it  reaches  the  subdorsal  region.  Vasiform  orifice 
(fig.  6)  broadly  subcordate  with  the  cephalic  margin  almost  straight; 
rim  of  the  orifice  thick  and  its  inner  caudal  and  lateral  margin  armed 
with  about  12  distinct  teeth.  Cephalic  margin  armed  with  a  peculiar 
thickened  area  which  clasps  the  orifice  at  the  sides  like  the  cup  of  an 
acorn;  operculum  similar  in  shape  to  the  orifice  and  nearly  filling  it, 
obscuring  the  lingula;  latero-caudad  are  two  ridges  which  approach 
one  another,  suggesting  the  caudal  channel  present  in  some  other 
forms. 

AdvUs. — ^Unknown. 

Type. — Cat.  No.  19049,  U.S.N.M,  Described  from  pupa  cases  in 
balsam  mounts. 

DIALEURODES  (DIALEURODB8)  TRICOLOR,  mw  •pedes. 

Plate  66,  figB.  S-13. 

Foliage  of  a  myrtaceous  plant  infested  with  this  insect  and  collected 
at  EubatOy  Brazil,  was  received  by  the  Bureau  of  Entomology  in 
July,  1898,  from  Dr.  F.  Noack.  A  balsam  slide  mount  containing 
five  pupae  is  all  of  this  material  which  we  now  have.  The  species, 
however,  is  quite  distinct  and  is  easily  recognizable. 

Pupa  case  (fig.  8). — ^Under  reflected  light  the  case  appears  brown- 
ish in  color  and  is  apparently  void  of  waxy  secretion.  Examined 
under  the  microscope,  the  coloring  is  found  to  be  about  as  follows: 
All  around  margin  is  a  rather  narrow  border,  the  inner  margin 
showing  an  interrupted  line  of  pale  yellow.  The  submarginal  area 
is  lemon  yellow  and  the  dorsal  disk  orange  in  color.  Surrounding  the 
dorsal  disk  is  an  irregular  band  of  dark  brown  covering  the  vasiform 
orifice  and  extending  cephalad  to  the  transparent  marginal  rim, 
where  it  spreads  out,  forming  a  broad  arrow-shaped  figure  (fig.  8). 
The  shape  is  subcircular,  margin  flattened,  and  dorsum  somewhat  con- 
vex; size  1.28  by  1.088  mm.  Margin  (fig.  9)  minutely  incised;  the 
sutures  between  wax  tubes  are  quite  distinct,  extending  mesad  to  the 
yellow  subdorsal  area.  Derm  thickly  marked  with  granular  spots, 
very  evident  under  reflected  light.  Transparent  marginal  area  with 
rather  nimierous,  large,  more  or  less  circular  markings.  This  rim  is 
very  generally  sprinkled  with  minute  lighter  colored  dots.  On 
inner  margin  of  transparent  marginal  rim  is  an  interrupted  row  all 
around  covered  by  rather  prominent  subcircular  brown  spots.  Thor- 
acic segments  distinct;  abdominal  segments  moderately  so.  Tra- 
cheal folds  evident  toward  margin  of  case,  ending  just  within  mai^in 
in  the  transparent  rim  or  band.  The  pore  (fig.  10)  is  bordered  all 
around  with  brownish.  There  appear  to  be  no  fimbriae  or  teeth 
around  pore  orifice,  but  the  derm  is  marked  with  closely  set  radiating 
lines. 
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Vasiform  orifice  (fig.  11)  suboordate,  the  inner  caudal  margin  armed 
with  12-14  prominent  teeth  or  fimbriae.  Operculum  about  half 
filling  orifice  and  of  same  general  outline,  minutely  setose  on  caudal 
margin.  Ldngula  (fig.  12)  lingulate  and  setose,  with  a  pair  of  spines 
on  distal  end. 

Ad/uUs. — ^Unknown. 

Described  from  5  pupa  cases  in  bakam  mount. 

Type.— Cat.  No.  19050,  U.S.N.M. 

RUBOsncaiA,  new  fubgenus. 

This  group  is  represented  by  species  from  India,  Japan,  and  the  E^t 
Indies. 

Pupa  case  broadly  elliptical  or  subcircular,  yellowish,  with  some- 
times a  median  brownish  or  blackish  area;  marginal  wax  tubes  repre- 
sented somewhat  as  in  subgenus  Didleurodes;  wax  secretion  usually 
absent;  dorsal  disk  without  large  pores  or  a  distinct  rhaohis,  bat 
often  marked  with  minute  semicircular  or  polygonal  markings  in  the 
derm;  thoracic  tracheal  folds  prominently  sculptured  with  polygonal 
markings,  and  opening,  usually  a  short  distance  within  the  margin,  in 
a  distinct  pore  which  is  armed  with  a  number  of  teeth;  vasiform 
orifice  broadly  subcordate,  its  inner  caudal  and  lateral  margins  with- 
out a  comb  of  teeth;  adults  with  forewings  rather  broader  than  in 
Dialeurodes,  usually  somewhat  heavily  and  more  or  less  irregularly 
clouded,  veins  somewhat  thickened  and  often  possessing  sensoria. 
(Antennae  absent  from  the  specimens  in  hand.) 

Type. — Didleurodes  (Rusoatigma)  radiirugosa  Quaintance  and 
Baker. 

KBT  TO  SPSCnS  OF  SUBOXKUS  RUSOSTIQMA. 

1.  Median  doreal  area  without  dark  brown  coloration 2. 

Median  dorsal  area  dark  brown  witJi  conspicuous  cross  stripes  along  body  segments; 

remainder  of  case  yellowish;  tracheal  folds  distinct  and  marked  with  polygonal 
areas,  pores  some  distance  within  the  margin;  case  elliptical;  size  about  0.8  by 
0.74  mm.;  margin  entire;  vasiform  orifice  longer  than  broad;  operculum  more 
than  half  filling  orifice eugmiae. 

2.  Thoracic  tracheal  folds  brownish,  the  polygonal  markings  broadening  on  the  sub- 

dorsal  area  forming  a  T-shaped  figure;  dorsum  of  case  with  faint  polygonal 
markings;  outline  subcirciilar;  size  1.6  by  1.4  mm.;  meeal  margin  of  tracheal 

pores  with  several  more  or  less  curved  fingerlike  processes radHruffota. 

Thoracic  tracheal  folds  concoloroiis  with  case,  the  markings  not  broadening  out  on 
subdorsal  area  into  a  T-shaped  area;  submarginal  area  with  semicircular,  notched 
markings  in  derm  which  graduate  into  polygonal  markings  toward  dorsal  area; 
color  of  case  yellowish,  elliptical  in  outline  and  rather  convex;  size  about  1.52 
by  1.28  nmi.;  eggs  small,  brown tokifofiu. 
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PUte  €8,  figs.  1-^. 
Alemode$  mgmim  MiwrKij,,  Tnyu.  N.  Zedand  Imt,  vol.  27, 1896,  p.  430. 

Tliis  species  is  represented  by  <me  papa  case  in  balsam  mount  in 
the  MaskeU  collection.  It  is  in  rathw  poor  condiUon,  being  more  or 
lees  covered  with  a  fongons  growth. 

Pupa  ease  (fig.  1). — Sim  1.38  by  1.04  mm.  Oattine  regularly 
elliptical;  median  dorsal  area  dark  brown,  on  which  the  prominent 
thoracic  sutures  show  deaiiy  transparoit.  The  abdominal  sutures 
are  not  so  distinct.  The  tracheal  folds  (fig.  3)  show  very  promi- 
nently owing  to  a  reticulate  sculpturing  with  which  they  are  covered. 
The  pores  (fig.  2)  are  situated  some  distance  in  from  the  margin  and 
are  armed  with  about  16  rather  distinct  teeth.  The  fold  is  delineated 
by  fine  ridges,  whidi  border  the  sculptured  area  and  encircle  the 
outer  maigin  of  the  pore.  The  vasiform  orifice  (fig.  4)  is  subcordate 
in  outline,  with  ihe  cephalic  maigin  but  httle  rounded.  The  inner 
margin  of  the  orifice  is  devoid  of  teeth  conunon  to  citri  and  ciirifolii. 
The  operculum  is  of  mudi  the  same  shape  as  the  orifice  and  nearly 
fills  it.  The  tip  of  the  setose  Ungula  appears  to  protrude  below  the 
caudal  maigin  of  the  operculum  for  some  distance,  but  this  may  be 
due  to  the  preparation  of  the  mount.  The  marginal  area  of  case  is 
marked  by  sutures  running  a  considerable  distance  mesad,  forming 
a  zone  all  around  case,  about  one-third  diameter  of  case. 

AdaUs. — ^Unknown. 

HabUai. — ^India,  on  Eugenia  jamholana. 

NALBDKCMHB  (B0S08T1GMA)  RAEHmUGOSA,  MW  spedeo. 

Plate  69,  figs.  1-9. 

This  species  is  represented  by  two  lots  of  material.  One  lot  was 
taken  on  mango  by  R.  S.  Woglum,  BriUiton  Isle,  Dutch  East  Indies, 
February  6,  1911,  and  the  other  was  taken  on  a  ''woody  shrub"  by 
C.  L.  Marlatt  at  Gterolt,  Java,  December  7,  1901.  The  material  in 
both  cases  is  composed  of  pupa  cases  only.  The  species  suggests 
eitgeniae,  owing  to  the  distinct  reticulate  areas  of  the  tracheal  folds. 
It  is  readily  distinguished  from  this  species,  however,  by  the  extent 
of  the  reticulate  area,  and  the  unsculptured,  circular  area  immediately 
surrounding  the  marginal  pore. 

Egg. — Short,  ovate,  with  short  stalk,  the  eggd  being  held  upright 
on  leaf;  color  dark  brown,  apparently  without  reticulation. 

Pupa  case  (fig.  6). — ^As  seen  on  leaf  the  color  is  dirty  white  or 
yellowish.  The  dorsal  disk  is  but  little  elevated,  and  the  submar- 
ginal  area  is  rather  clearly  delineated  as  a  radiate  band  all  around, 
this  appearance  resulting  from  the  sutures  of  the  wax  tubes.  The 
case  is  void  of  any  waxy  secretion;  under  the  microscope  the  color 
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is  yeDowish,  or  nearly  colorless,  with  brownish  shading  over  the 
tracheal  pores;  shape  elliptical  to  subcircular;  size  1.6  by  1.4  mm. 
(Parasitized  specimens  are  of  quite  a  different  color,  being  more  or 
less  shaded  with  dark  brown  on  the  dorsal  disk.  This  is  often  v^y 
dark  and  extends  almost  to  the  cephalic  extremity  of  the  case.)  The 
dorsum  is  very  slightly  elevated,  but  more  so  in  parasitized  indi- 
viduals, and  the  abdominal  segments  are  quite  distinct.  The  thoracic 
and  caudal  tracheal  folds  are  very  distinct;  the  pore  itself  (fig.  8)  is 
situated  a  short  distance  mesad  of  the  margin,  and  is  armed  with 
seven  or  eight  rounded  processes.  Surrounding  these  is  a  dear  area 
without  sculpturing  and  inclosed  by  a  distinct  ring.  Outside  of  this 
ring,  surrounding  it  and  extending  for  a  considerable  distance  mesad, 
is  a  series  of  dark  sculptured  areas,  irregular  in  size  and  shape.  The 
band  of  these  sculptures  extending  from  the  caudal  breathing  fold 
reaches  the  vasif  orm  orifice  and  extends  around  on  both  sides,  though 
the  markings  are  not  present  cephalad  of  it.  The  bands  extending 
from  the  thoracic  breathing  folds  are  crossed  by  similar  longitudinal 
ones  on  the  outer  maigin  of  the  dorsal  disk.  The  entire  dorsum 
excepting  the  extreme  central  portion  of  the  dorsal  disk  is  covered 
with  faint  irregular  coarse  sculpturing  (fig.  9).  The  vasif  orm  orifice 
(fig.  7)  is  somewhat  rounded  cordate,  with  the  cephalic  margin 
straight.  Entad  of  the  lateral  and  caudal  portion  of  rim  the  surface 
is  minutely  spinose.  The  operculum  is  similar  in  shape  to  the  orifice 
and  almost  completely  fills  it,  leaving  the  extreme  setose  tip  of  the 
lingula  exposed.  The  margin  of  case  is  almost  entire,  being  marked 
with  minute  indentations  between  wax  tubes,  the  sutures  extending 
mesad  as  faint  markings,  which  gradually  merge  into  the  faint  dorsal 
sculpturing  above  mentioned. 

AduU  female. — Color  light  brownish,  darker  on  the  thorax  and  on 
dorsum  of  abdomen.  There  is  a  dark  circular  marking  around  the 
vasiform  orifice.  The  1^  are  brown.  We  are  unable  to  give  the 
length  of  the  insects,  as  the  specimens  we  have  are  shrunken  and 
broken.  The  antennae,  too,  are  either  absent  or  so  shrunken  in  the 
specimens  at  hand  that  no  description  can  be  given.  Forewing  (fig. 
1)  1.64  by  0.80  mm.,  covered  thickly  with  white  meal-like  powder 
and  appearing  rather  bluish  in  color.  When  moimted  and  examined 
under  the  microscope  the  wing  appears  rather  uniformly  brown  or 
smoky  in  color.  The  radial  sector  is  thick  and  irregular,  and  on  its 
proximal  portion  and  in  about  the  middle  two  circular  sensoria  (fig.  2) 
are  noticed.  Each  of  these  is  surroimded  by  a  dear  irregular  trans- 
parent area.  Toward  the  distal  extremity  the  radial  sector  is 
strongly  curved.  There  is  a  dear,  unshaded,  narrow  band  which 
seems  to  represent  the  cubitus  and  another  shorter  line  of  a  similar 
nature.  Although  the  body  of  the  wing  b  uniform  smoky,  there  are 
a  number  of  darker  areas  represented.    These  are  generally  situated 
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abooi  the  tcids,  as  may  be  seen  in  the  figure.  A  distinct  dark  area 
is  preseDt  beiweai  the  two  transparent  lines  before  mentioned.  The 
maigin  (fig.  3)  is  armed  with  a  krge  nnmber  of  toothUke  projections 
armed  with  hairs.  The  hind  wing  (fig.  4)  ts  similar  in  color  but  more 
unifc^m  than  the  forewing.  The  vein  is  armed  with  one  or  some- 
times two  sensoria  similar  to  those  in  the  radial  sector  of  the  fore- 
wing.  The  proximal  po^on  of  the  costal  margin  is  armed  with  a 
series  of  stout  hairhke  spines  situated  on  small  tubercles.  Tliese  are 
in  two  series — one  on  the  outer  and  one  on  the  innc4*  portion  of  the 
vein.  The  yasifonn  orifice  (fig.  5)  is  somewhat  cordate  in  shape, 
with  the  anterior  margin  straight. 

Described  from  specimens  on  foliage  and  in  balsam  mounta« 

Type.— Cat.  No.  19051,  U.SJf  Jl 

UALBUBCMMB  (BPSOSTIGMA)  TOKYONP  (Eibib^) 
Plmte  68,  ^gs,  e-10. 
AUjfrode$  totjfonii  Kuwana,  Pomona  Joum.  Entom.,  vol.  3, 1911,  p.  622. 

Egg. — Short,  stout,  smoky  brown  in  color,  and  without  reticula- 
tions; stalk  quite  short,  holding  ^g  on  leaf  in  upright  position. 

Pupa  case  (fig.  6). — Size  1.52  by  1.28  mm.;  outline  almost  entire, 
with  slight  indentures  at  the  pores  of  tracheal  folds;  dorsum 
slightly  rounded,  with  the  sutures  not  very  distinct;  color  trans* 
parent,  slightly  yellowish.  The  dorsal  disk  is  granular,  being 
covered  with  a  series  of  small  polygonal  markings  which  graduate 
on  submarginal  area  into  more  or  less  concentrically  arranged,  but 
disconnected,  thickenings  in  the  derm,  the  individual  thickenings 
showing  one  or  two  acute  incisions,  as  shown  in  figure  7.  Tracheal 
pores  covered  with  irregular  markings  quite  similar  to  those  found 
in  eugeniaBf  but  they  are  much  more  numerous  toward  the  pores 
(fig.  8),  which  are  surrounded  very,  thickly  by  them.  In  the  thor- 
acic folds  the  sculptured  area  does  not  extend  so  far  mesad  as  in 
the  caudal  fold,  where  it  reaches  the  vasiform  orifice  and  partially 
surrounds  it.  The  pore  of  each  fold  is  small  and  irregular  and  there 
are  no  distinct  processes,  though  blunt,  tooth-like  projections  are 
sometimes  noticeable.  The  vasiform  orifice  (fig.  9)  is  subcordate  in 
outline,  with  the  anterior  margin  straight.  The  caudal  inner  margin 
is  devoid  of  teeth,  but  is  covered  with  a  series  of  fine  hairs.  The 
operculum  is  somewhat  the  same  shape  as  the  orifice,  though  with 
straighter  sides.  It  nearly  altogether  covers  the  lingula,  only  the 
tip  of  which  protrudes  from  below  it;  both  the  lingula  and  the  caudal 
portion  of  the  operculum  are  setose.  The  margin  is  minutely  ser- 
rate, but  it  is  marked  by  a  large  number  of  ridges  or  sutures  extend- 
ing irregularly  mesad,  so  that  in  some  specimens  there  appears  to  be 
a  marginal  rim. 
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Host. — Ilex  Integra  Thiinberg,  and  the  locality  Shibuya,  Tokyo. 
The  above  description  is  based  on  a  study  of  paratype  material 
kindly  furnished  by  Mr.  Kuwana. 

DiALBURONOMADA,  new  subgeous. 

In  some  characters  the  type-species  is  related  to  those  of  the  sub- 
genus Rachispharaf  and  in  others  related  to  the  typical  DidUurodea. 
So  far  as  our  present  knowledge  goes  it  is  the  only  example  of  this 
type. 

Pupa  case  elliptic  or  oval,  pale  yellowish  white  in  color,  with 
visible  visceral  markings  of  bright  red-orange  or  bright  yellow; 
marginal  wax  tubes  evident  as  distinct,  but  shallow,  irregular  tooth- 
like divisions  of  the  margin,  the  sutures  between  which  extend  a 
considerable  distance  mesad;  dorsal  disk  without  sculpturing,  but 
near  its  margin  all  around  one  or  more  rows  of  moderate  sized  pores; 
no  rachis  present,  and  on  submarginal  area  no  series  of  large  pores; 
margin  all  around  armed  with  a  series  of  spines;  thoracic  tracheal 
folds  distinct,  either  unsculptured  or  covered  with  minute  dots;  the 
pore  armed  within  with  usual  lobe-like  projections;  vasiform  orifice 
very  broadly  subcordate,  almost  semicircular,  its  inner  caudal  and 
lateral  margin  armed  with  prominent  teeth;  operculum  almost 
entirely  filling  orifice. 

Type. — Dialeurodes  (DialeurH>fumuida)  diaaimUia  Quaintance  and 
Baker. 

DIALBCBODBB  (DIALBURONOICADA)  DMBIMnJW,  MW  spedeo. 

Plate  70,  figB.  1-4. 

This  species  was  coUected  by  R.  S.  Woglum  on  PhyUanihus  myrd- 
jolium  at  Saharanpur,  India,  November,  1910.  It  is  represented  in 
the  Bureau  of  Entomology  collection  by  pupa  cases  only. 

Pupa  case  (fig.  1). — Size  0.98  by  0.66  mm.;  shape  oval,  with 
considerable  constriction  along  sides  of  thorax,  and  broadened 
across  the  cephalic  abdominal  segments;  form  flat.^  On  the  leaf 
only  a  few  specimens  are  available  for  study.  They  lack  either 
dorsal  or  lateral  secretion  and  are  white  or  grayish  in  appearance. 
Under  the  microscope  the  ceiises  which  are  empty  are  transparent; 
those,  however,  which  contain  the  pupa  are  pale  yellowish,  with  a 
large  irregular  central  dorsal  patch  of  bright  red.  A  number  of 
circular  or  oval  areas,  varying  in  size,  some  transparent  and  others 
not,  are  present  in  this  red  area.  The  margin  of  case  (fig.  3)  is  com- 
posed of  a  series  of  closely  placed  wax  tubes,  from  which  there  extend 
mesad  suture-like  marldngs  on  the  derm.  Some  of  these,  on  the 
average  every  third,  extend  much  farther  mesad  than  the  others,  in 
this  respect  resembling  considerably  those  of  dlri  Ashmead.  A 
series  of  12  spine-like  hairs  is  present  on  each  side  of  the  case. 
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The  suture  separating  the  abdomen  from  the  thorax  is  not  distinct 
in  all  specimens  and  the  thorax  is  remarkable  in  being  of  about  the 
same  length  as  the  abdomen.  On  the  outer  margin  of  the  dorsal 
disk,  extending  all  around  the  case,  there  is  a  ring  composed  of  one 
or  two  rows  of  papilla-Uke  pores  (fig.  1).  The  vastform  orifice 
(fig.  2)  is  considerably  broader  than  long,  measuring  the  orifice 
proper,  but  the  outer  margin  of  the  orifice  extends  cephalad,  making 
the  depth  of  the  entire  structure  almost  equal  to  the  width.  The 
inner  lateral  and  caudal  margin  of  the  orifice  is  armed  with  usually 
16  prominent  rounded  fimbriae,  or  teeth.  The  cephalic  margin  of 
the  orifice  proper  is  straight;  the  operculum  almost  entirely  fiUs  the 
orifice,  being  somewhat  triangular  in  shape.  The  tracheal  pore 
(fig.  4)  has  no  distinct  fimbriae,  but  has  an  irregular  rim.  The  fold 
is  marked  with  a  number  of  suture-like  markings  extending  mesad, 
and  a  large  number  of  dots  similar  to  those  on  the  folds  of  dtri  are 
visible.  These,  however,  are  not  upon  the  dorsal  derm  of  the  fold, 
but  on  the  ventral  portion  as  seen  by  focussing  through. 

The  species  can  be  easily  distinguished  from  others  in  the  genus 
by  the  marginal  hairs,  the  ring  of  papilla-like  pores  on  the  border  of 
the  dorsal  disk,  and  by  the  lai^e  bright  red  dorsal  marking. 

AduUa. — ^Unknown. 

rypc— Cat.  No.  19052,  U.S.N.M. 

Rabdostigma,  new  tubgenus. 

Somewhat  related  to  the  subgenus  Rusostigma  is  the  species  radii- 
linedlia  from  Ceylon.  This  species  is  as  yet  the  only  example  of  this 
type,  wherein  the  polygonal  areas  of  the  tracheal  fold,  as  shown  in 
the  species  of  RusosUgma,  are  replaced  by  linear  thickened  lines. 

Pwpa  case. — Subcircular,  usually  yellowish,  margin  almost  entire, 
the  wax  tubes  being  merely  portions  of  the  margin  which  are  sepa- 
rated by  sutures  extending  mesad;  waxy  secretion  usually  absent; 
dorsal  disk  without  sculpturing  or  lai^e  pores  and  with  no  develop- 
ment of  a  rhachis;  thoracic  tracheal  fold  ending  near  the  margin  in 
a  pore  which  is  armed  within  with  several  teeth;  fold  marked  with 
thickened  linear  lines;  vasiform  orifice  roundly  subcordate  to  sub- 
circular;  comb  of  teeth  absent;  operculum  similar  in  shape  and 
almost  entirely  obscuring  the  hngula. 

Type. — Dialewrodea  (RoMostigma)  radiUinealis  Quaintance  and 
Baker. 

DIALEURODBS  (RABDOSTIGBfA)  BADmJNBAUS,  new  ■pedes. 

Plate  70,  figs.  5-8. 

This  form  is  represented  in  the  Bureau  of  Entomology  collection 
by  the  pupa  case  only,  which  was  taken  by  Mr.  C.  L.  Marlatt,  on 
mistletoe,  at  New  Ava  Eliya,  Ceylon,  January  26,  1902.    The  species 
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is  quite  distinct  by  the  presence  on  the  tracheal  folds  of  long,  linear 
thickenings  of  the  derm.  The  immature  stages  make  pits  on  the  lower 
siuface  of  the  leaf,  resembling  in  this  we^yfodiena  and  some  psyDids. 

Pupa  case  (fig.  6). — Size  1.76  by  1.6  mm.;  outline  almost  circular, 
form  flat;  color  in  normal  specimens  almost  transparent,  but  in 
parasitized  individuals  there  are  often  two  brown  areas,  extending 
over  the  thorax  and  abdomen  on  each  side  of  the  median  area,  which 
latter  is  pale  transparent  yellowish  white,  Uke  the  submarginal  area. 
The  suture  separating  the  thorax  and  abdomen  is  very  distinct  and 
transparent.  It  does  not  extend  to  the  margin,  but  curves  cephalad 
and  joins  two  somewhat  similar  transverse  sutures,  the  three  all  being 
very  prominent  and  inclosing  two  elongate  transverse  areas.  The 
abdominal  segments  are  not  distinctly  marked  off.  The  tracheal 
folds  (fig.  6)  are  easily  distinguished,  and  are  marked  by  a  series  of 
fine  longitudinal  ridges.  The  pore  is  situated  a  slight  distance  in 
from  the  margin  of  case,  and  is  armed  with  eight  or  nine  rather  dis- 
tinct projections.  The  ridges  which  mark  the  fold  encircle  this  open- 
ing on  its  outer  edge,  but  leave  a  small,  smooth  area  mesad  of  it 
The  vasiform  orifice  (fig.  7)  is  subcordate  in  outline,  tending  to  cir- 
cular; the  cephalic  margin  is  almost  straight  and  the  inner  caudal 
margin  is  without  the  fine  teeth.  The  operculum  is  similar  in  shape 
to  the  vasiform  orifice,  but  the  sides  are  compressed.  It  almost 
entirely  fills  the  orifice  and  almost  altogether  obscures  the  lingula. 
The  margin  (fig.  8)  is  entire,  but  the  marginal  area  is  marked  off  by 
a  series  of  fine  sutures  extending  mesad. 

Type.— Cat  No.  19053,  U.S.N.M. 

GiGALsuBODEs,  new  subgenoB. 

Related  to  subgenus  RaMostigma  in  several  characters  is  a  small 
group  of  species  for  which  is  erected  the  above-named  subgenus. 
Two  of  the  largest  known  species  of  the  subfamily  belong  here. 

Pupa  case. — Oval  to  subcircular,  color  usually  yellowish;  marginal 
wax  tubes  represented  by  irregular,  somewhat  shallow  corrugations; 
waxy  secretion  usually  absent;  dorsal  disk  without  distinct  sculptur- 
ing and  without  large  pores  though  numerous  minute  ones  may  be 
present;  no  rhacms  development;  thoracic  tracheal  folds  ending  on 
or  near  the  margin  in  a  pore  the  inner  margin  of  which  is  often 
irregularly  notched  or  toothed;  fold  not  sculptured,  or  sometimes 
covered  with  minute  circular  dots;  vasiform  orifice  small,  subcordate, 
without  a  comb  of  teeth;  operculum  similar  in  shape  and  obscuring 
the  lingula. 

Type. — Dialeurodes  (Oigaleurodes)  maxima  Quaintance  and  Baker 
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KBT  TO  eUBOBNUS  GIQALEUB0DE8. 

1.  Pupa  case  yellowish,  without  dark  coloration  on  median  dorsal  area. 2. 

Pupa  case  with  more  or  less  dark  brown  coloration  on  dorsum 3. 

2.  Subdrcular  in  outline,  very  laige,  2.4  by  2.4  mm. ;  dirty  yellowish  white;  tracheal 

folds  well  developed,  marked  with  minute  white  dots;  tracheal  pore  surroimded 
by  a  distinct  chitinized  circular  ring  within  which  are  several  blunt  tooth-like 
projections;  vasiform  orifice  relatively  small,  about  one-fourth  length  of  case 
from  caudal  maigin;  eggs  dark  brown  with  coarse  polygonal  markings. .  maxima. 
Oval  or  elliptic  in  outline,  medium  in  size,  1.59  by  1.28  mm.;  yellowish  in  color; 
tracheal  folds  well  developed,  marked  with  minute  dots;  pore  opening  just 
within  margin,  armed  with  a  few  acute  teeth  or  lobes  (much  resembling  cUri, 
except  as  to  character  of  vasiform  orifice) hu$cki. 

3.  Size  large,  2.20  by  1.9  mm.;  maigin  of  case  all  round  dark  brown  in  color;  sub- 

drcular in  outline;  a  broad  semicircular  or  linear  spot  of  light  yellow  on  cephalic 
end,  remainder  of  case  brown;  tracheal  folds  not  discernible;  pores  distinct  and 
within  maigin  of  case,  armed  with  several  blunt  stout  processes;  each  pore 
surrounded  by  a  conspicuous  oval  light  yellow  area;  margin  of  case  entire,  but 

wax  tubes  conspicuous  as  corrugations  on  submaiginal  area gtrutharUhi, 

Size  medium,  1.6  by  1.3  mm.;  broadly  elliptical  in  outline,  flat;  entire  sur&K» 
brownish,  the  dorsal  region  dark  brown;  pore  a  deep  sinus  on  the  maigin* 
margin  of  case  crenulated;  the  lobes  roimded;  incisions  acute;  immature  stages 
secreting  from  maiynal  pores  a  rim  of  wax cerifera. 

DIALEUSODES  (GIGALEUKODB8)  CBBIFBRA,  mw  •pedes. 

Plate  71,  figs.  1-4. 

This  species  was  received  by  the  Bureau  of  Entomology  April  10, 
1901,  from  Mr.  C.  W.  Mally,  Cape  Town,  South  Africa.  The  host 
is  Cdagtrus  buxifciius. 

Egg. — ^Length  0.24  mm.,  elongate,  curved;  stalk  shorter  than 
width  of  egg  at  point  of  attachment;  dirty  white  to  brownish  in 
color;  surface  densely  covered  with  minute  sculpturing. 

Pupa  case  (fig.  1). — ^As  seen  on  leaf  the  pupa  case  is  yellowish 
brown,  with  dorsal  disk  dark  brown,  and  is  quite  conspicuous  in 
contrast  with  the  light-colored  lower  surface  of  the  leaf  of  the  host 
plant.  There  is  a  fringe  all  around  of  glossy  wax  rods  from  marginal 
wax  tubes,  compact  basaUy,  but  the  rods  separating  distally.  On 
numerous  specimens  this  fringe  is  absent,  having  apparently  weathered 
off.  The  dorsum  is  without  secretion.  The  case  is  flattish  and  closely 
applied  to  leaf,  there  being  no  vertical  wax  fringe;  dorsum  slightly 
raised.  This  species,  though  plainly  of  the  dtri  type,  differs  in 
the  development  of  the  marginal  wax  tubes  and  the  presence  of  the 
fringe  of  wax  rods. 

Under  the  microscope  the  dorsal  disk  is  brown  in  color,  the  balance 
of  case  being  rather  imiformly  yellow;  the  shape  is  broadly  elliptical 
to  Bubcircular;  size  1.6  by  1.3  mm.;  margin  of  case  beaded  by  the 
distinct  and  functional  wax  tubes;  the  incisions  shallow  and  acute. 
Thoracic  and  caudal  tracheal  folds  fairly  evident,  the  latter  fur- 
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rowed.  The  pores  of  these  folds  open  close  to  margin  and  have  the 
appearance  shown  in  %are  2.  There  are  no  dorsal  wax  pores,  but 
on  each  side  of  median  line  of  each  abdominal  segment  are  a  few  clear 
white  dots.  From  the  region  of  the  dorsal  disk  to  the  periphery  a 
radiate  pattern  is  evident,  due  to  the  mesal  extension  of  the  marginal 
wax  tubes. 

Vasiform  orifice  (fig.  3)  subcordate  in  outline,  the  cephalic  margin 
straight.  The  caudal  rim  is  without  teeth  or  fimbriae  as  are  present 
in  eitri.  Operculum  with  about  the  same  outline  as  orifice,  which 
it  nearly  fills,  almost  obscuring  the  lingula,  the  tip  of  which  pro- 
trudes (fig.  4). 

AduUs. — ^Unknown. 

Type.— CAt.  No.  19054,  U.S.N.M. 

DIALEUBODBS  (GIGALEUSODBS)  BDSCKI,  mw  •pedes. 

Plate  71,  figs.  5-12. 

Several  leaves  infested  with  this  species  were  collected  by  Mr. 
August  Busck,  January  15,  1899,  at  Bayamon,  Porto  Rico.  The 
host  plant  is  stated  as  ''a  climbing  vine.''  The  immature  stages 
occur  on  both  surfaces  of  the  leaf. 

Pupa  case  (fig.  5). — ^The  insect  in  this  stage  much  resembles  in 
general  appearance  dtri.  Many  of  the  individuals,  however,  have 
the  dorsal  disk  dark  brown.  However,  this  character  appears  not 
to  be  constant,  as  many  colorless  specimens  are  to  be  found 
from  which  the  adults  have  emerged.  There  is  no  waxy  secretion 
evident.  As  observed  under  hand  lens,  the  dorsum  is  seen  to  be 
much  wrinkled  by  the  body  sutures  and  the  submai^ginal  area  is 
marked  with  fine  radiating  lines  extending  from  dorsal  disk  all 
around  to  margin  of  case. 

The  mai^gin  is  marked  with  many  minute,  acute  incisions  between 
the  wax  tubes,  the  sutures  between  which  are  more  or  less  evident 
well  toward  the  dorsal  disk  and  give  the  radial  appearance  noted  under 
the  hand  lens.  All  around  mai^gin  there  is  a  narrow  and  not  well 
delineated  light-colored  band.  Many  apparently  normal  individuals 
have  the  dorsal  disk  brown  in  color,  and  there  are  gradations  from 
this  condition  to  individuals  colorless  throughout;  the  shape  is  oval 
and  flattened,  broadest  across  the  second  and  third  abdominal  seg- 
ments; size  about  1.59  by  1.28  mm.  The  three  tracheal  folds  evi- 
dent marked  with  minute  dots,  as  in  eitri.  Tracheal  pore  opening 
almost  on  mai^gin  of  case  (fig.  6),  the  opening  with  a  few  teeth 
or  fimbriae;  body  sutures  distinct;  along  each  side  of  median  line  of 
abdomen,  a  pair  to  each  segment,  and  here  and  there  on  the  thorax, 
are  minute  white  dots  in  the  derm,  quite  evident  against  the  sur- 
rounding dark  brown  color  of  this  region.    The  case  is  quite  void  of 
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wax  pores,  though  the  derm  shows  the  granular  appearance  usual 
in  these  forms. 

Vasiform  orifice  subcordate  in  outline  (fig.  7) ;  the  anterior  margin 
almost  straight.  The  inner  caudal  margin  is  a  thickened  rim  and  is 
without  the  teeth  so  usual  in  species  of  this  type.  The  opercidum  is 
similar  in  shape  to  orifice,  almost  completely  filling  it  and  covering 
the  lingula.  This  latter  (fig.  8)  may  be  seen  through  the  operculum 
and  is  elongate,  slightly  enlarged  distally,  setose,  and  bearing  two 
long  spines.  On  ventral  surface  the  antennae  (figs.  9  and  10)  are 
quite  evident,  subcylindrical,  and  armed  distally  with  a  prominent 
stout  spine  (fig.  11);  legs  plainly  visible,  the  feet  (fig.  12)  terminating 
in  a  disk-like  structure  usual  for  species  of  this  type. 

AduUs. — ^Unknown. 

Type.— CAt.  No.  19065,  U.S.N.M. 


DIALEURODBS  (GIGALBURODBB)  MAXIMA,  mw  i 

Plate  72,  figs.  6-9. 

Specimens  of  this  very  large  species  were  collected  by  Mr.  George 
Compere,  at  Manila,  Philippine  Islands,  in  1910.  The  host  is  Ficua 
species. 

Egg. — ^Length  0.21  mm.  by  about  0.1  nun.,  wide,  subovate;  stalk 
very  short;  color  dark  brown;  covered  with  coarse  polygonal  maik- 
ings. 

Pupa  case  (fig.  6). — General  color  dirty  yellowish  white  on  leaf, 
without  secretion;  quite  flat,  infesting  both  upper  and  lower  leaf 
surfaces.  Shape  circular  or  nearly  so;  in  size  very  large,  measuring 
about  2.4  by  2.4  mm.  By  transmitted  light  the  color  is  yellowish, 
the  evident  marginal  rim  transparent.  Dorsal  area  more  or  less 
marked  with  orange,  which  color  is  faintly  present  on  the  breathing 
folds.  The  margin  is  practically  entire,  though  somewhat  incised  by 
the  irregular  ending  of  wax  tubes.  From  the  margin  extend  inward 
the  usual  sutures  marking  the  position  of  the  fimctionless  wax  tubes. 
A  marginal  area  all  around  is  faintly  evident.  Dorsxmi  but  little 
convex;  the  derm  is  figured  with  a  network  of  polygonal  markings; 
sutures  not  distinct;  the  tracheal  folds  are  quite  evident,  tinged  with 
yellow,  and  marked  with  minute  dots;  tracheal  pores  opening  just 
within  the  margin  of  case,  each  with  a  subcircular  chitinized  ring, 
within  which  the  margin  is  serrated  (fig.  9),  there  being  no  distinct 
finger-like  processes  or  fimbriae;  vasiform  orifice  (fig.  7)  subcordate 
in  outline,  the  cephalic  margin  straight,  about  as  broad  as  long,  and 
distant  from  the  caudal  margin  about  0.592  nun.  The  rim  of  the 
orifice  is  thickened,  and  the  inner  lateral  and  caudal  margin  is  minutely 
setose;  the  operculimi  has  about  the  shape  of  the  orifice,  which  it 
nearly  fills,  its  caudal  portion  and  protruding  tip  of  lingula  setose. 
On  the  ventral  surface  the  legs  are  diistinct  and  normal. 
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Hiis  species  is  noteworthy  by  reason  of  its  laige  pupa  case,  in 
this  respect  resembling  Hrufhanihi  Hempd,  but  easily  separated  from 
that  species  by  its  coloration,  shape,  and  other  detaik,  as  will  be 
noted  on  comparison.  This  species  is  freely  parasitized,  four  to  five 
parasites  being  foimd  in  a  single  individual — a  degree  of  infestation 
unusual  in  related  forms. 

A&uUs. — ^Unknown. 

Type.— Ce^t.  No.  19066,  U.S.N.ML 

DIALBUBODBB  (GIGALEUKODBS)  STBUTHANTHI  (H««il). 

Plate  72,  figs.  1-5. 
Alewrodei  $truthanthi  Hbmpbl,  Ann.  Mag.  Nat.  Hist.,  (7)  vol.  8, 1901,  p.  387. 

Pupa  ease  (fig.  1). — Size  2.08  by  2  mm.;  form  almost  circular; 
dorsum  not  greatly  elevated;  thorax  marked  off  by  a  fine  but  very 
distinct  suture;  abdominal  segments  marked  off  only  on  the  median 
area  and  there  not  distinctly  so;  color  light  yellowish  brown,  marked 
with  dark  brown.  The  subdorsal  area  is  dark  brown  and  this  color 
extends  more  or  less  over  the  dorsal  region.  A  band  of  dark  brown 
extends  across  the  thorax  just  cephalad  of  the  suture  separating  it 
from  the  thorax,  and  is  particularly  dark  just  caudad  of  ijie  opening 
of  the  thoracic  tracheal  folds.  A  band  of  dark  brown  extends  aroimd 
the  margin,  but  this  is  sometimes  broken  by  lighter  areas.  The  pores 
of  the  tracheal  folds  are  situated  in  the  center  of  somewhat  oval 
yellow  areas.  The  surface  of  the  case  is  corrugated,  and  the  dark 
markings  follow  these  corrugations,  or  sometimes  take  the  form  of 
reticulate  areas.  The  pore  of  the  tracheal  folds  (fig.  4)  is  situated 
almost  on  the  margin  and  is  armed  with  about  nine  rather  blunt  teeth. 
The  fold  itself  is  without  sculpturing,  but  is  irregularly  wrinkled. 
The  vasiform  orifice  (fig.  2)  is  very  small,  not  much  larger  than 
the  pores  of  the  breathing  folds.  It  is  somewhat  semicircular  in 
outline,  with  the  cephalic  margin  straight.  The  operculum  is  of  the 
same  shape,  and  almost  fills  the  orifice,  obscuring  the  lingula,  which, 
when  the  operculum  is  removed,  is  seen  to  be  elongate,  setose,  and 
armed  with  two  spines  (fig.  5).  Submarginal  area  of  case  promi- 
nently fluted  by  sutures  of  wax  tubes,  the  sutures  extending  well 
mesad  (fig.  3). 

The  above  description  is  based  on  material  received  from  Dr. 
H.  von  Ihering  and  collected  at  Sa5  Paulo,  Brazil. 

HaJnUU. — Pamahyba  and  Sad  Paulo,  Brazil,  on  StruihafUhis 
flexicauiiSf  orange,  MechUia  flava,  and  on  an  unidentified  forest  tree. 

Rhachisphora,  new  subgenus. 

Within  the  genus  Didleurodea  there  are  a  few  species  which  differ 
from  all  others  in  having  a  marginal  row  of  spines,  and  this  character 
is  united  with  others  which  easily  distinguish  these  forms  from  the 
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typical  Dialeurodeg.  Such  species  fall  into  two  groups.  Those  of  the 
first  group  lack  teeth  on  the  vasiform  orifice  and  a  rhachis  is  more 
or  less  prominent.  At  first  glance  the  most  extreme  of  these  shows 
little  relation  to  the  typical  Dialeurodes.  There  is  no  doubt,  how- 
every  thekt  Jijiengia  is  so  related,  and  this  species  shows  the  first  indi- 
cation of  the  development  of  a  ihachis,  which  has  reached  its  cuhnina* 
tion  in  trilobitoides.  Tnjijiensis  there  is  a  marginal  row  of  26  vasif orm 
spines  and  other  intermediate  smaller  ones.  In  trUohUoidea  there  is 
the  same  row  of  spines  similarly  placed,  though  they  are  not  swollen 
to  the  same  extent,  and  the  presence  of  the  rhachis  suggested  in 
Jijiensis  is  here  very  strongly  marked.  In  ruOierfcrdi  the  same 
vasiform  spines  are  present  as  in  jEjierww,  though  they  are  not  so 
numerous,  and  the  dorsal  structure  is  midway  between  ^/i^nm  and 
InilohUoides.  These  species  are  evidently  closely  related  and  may 
weU  form  a  distinct  subgenus. 

Pupa  case. — ^Elliptical  or  oval,  light  brown  to  blackish  in^color; 
marginal  wax  tubes  represented  by  rounded  or  irregular  short  tooth- 
like projections;  waxen  secretion  usually  absent,  though  sometimes 
peculiar  waxen  dorsal  figures  present;  dorsal  disk  with  a  more  or 
less  prominent  rhachis  and  often  with  thickened  ridges  radiating 
from  it,  representing  the  body  segments;  no  lai^e  pores  present. 
Thoracic  tracheal  folds  distinct;  the  pore  area  is  composed  of  an 
outer  ring,  and  within  this  is  the  smaller  pore  opening,  which  is 
usually  arm^d  with  teeth;  vasiform  orifice  broadly  subcordate,  with- 
out comb  of  teeth,  but  its  caudal  margin  sometimes  showing  a  pro- 
jection; submarginal  area  armed  with  a  row  of  spines,  and  other 
spines  also  sometimes  present  on  the  margin. 

Type. — Dialeurodes  (BTuuMspliora)  irilohitoides  Quaintance  and 
Baker. 

KEY  TO  SPBGIBS  OF  BHACHI8PH0RA. 

1.  Spines  on  margin  of  case  only  about  26  in  number  and  of  imiform  character, 

trilobitoides. 

'  Spines  very  numerous  and  differing  in  character,  some  slightly  knobbed  and 
others  somewhat  vasiform 2. 

2.  Vasiform  spines  about  26  in  number  and  prominent,  remaining  spines  not  dis- 

tinctly knobbed;  color  pale  brown  and  dark  brown;  no  distinct  rhachis  evi- 
dent  fijiensis. 

Vasiform  spines  about  14-16  and  not  prominent;  remaining  spines  distinctly 
knobbed;  color  dark  brown;  distinct  rhachis  present rutherfordi. 

DIALEUBODES  (RACmSPHORA)  rUIENSIS  (KotfaMky). 

Plate  73,  figs.  1-4. 

AUyrodes  fijiensis  Eotinskt,  Bull.  2,  Bd.  Agr.  and  Forestry,  Hawaii,  1907, 
p.  100. 

Paratypes  of  Dialeurodes  fijiensis  are  in  the  collection  of  the  Bureau 
of  Entomology.    This  species  forms  a  connecting  link  between  those 
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species  exhibiting  the  typical  dorsal  structures  of  the  genus  and 
such  species  as  have  a  prominently  developed  rhachis. 

Pupa  ease  (fig.  1).— Size  1.5  by  0.95  mm.;  outline  oval,  rather 
flat;  abdominal  segments  distinct  and  indicating  the  development 
of  a  rhachis  so  prominent  in  other  species  of  the  subgenus;  color 
straw  yellow  or  pale  brownish;  margin  (fig.  2)  ahnost  entire,  the  wax 
tubes  being  represented  by  irregular  fiattened  tooth-like  sections 
separated  from  one  anothA:  by  lines  extending  mesad;  submaiginal 
area  armed  with  a  series  of  spines  composed  of  two  kinds:  The  first 
large  and  yasiform,  the  second  small  and  lanceolate.  The  yasiform 
spines  form  a  row  about  the  case  as  shown  in  the  figure  and  are  26  in 
number.  The  smaller  spines  are  placed  in  several  more  or  less  con- 
centric rows  around  the  margin.  The  yasiform  orifice  (fig.  3)  is 
roundly  subcordate,  with  the  margin  rather  heavily  chitinized;  the 
operculum  somewhat  similar  in  shape,  though  narrower  caudad; 
lingula  almost  obscured  by  the  operculum.  Thoracic  tracheal  pores 
very  prominent,  composed  of  a  distinct,  even,  and  heavily  chitinised 
ring,  which  is  present  upon  the  dorsum,  and  within  this  ring  is  the 
ratiber  elongate  irregular  opening  of  the  pore  proper.  Tracheal  folds 
quite  distinct,  extending  mesad  from  the  opening  of  the  pore  and 
not  from  the  margin  of  the  ring.  The  caudal  pore  is  similar  in  con- 
struction to  the  thoracic  marginal  ones  (fig.  4),  but  the  dorsal  ring  is 
not  so  distinct.  A  rather  well  differentiated  area  extends  from  the 
yasiform  orifice  to  the  caudal  margin,  and  on  the  median  dorsal  area 
there  are  a  number  of  yasiform  spines  similar  to,  though  smaller  than, 
those  upon  the  submarginal  area* 

On  the  leaf  the  cases  are  light  to  dark  brown  in  color  and  without 
marginal  secretion  of  any  kind.  Dorsal  waxen  secretion  very  pecu- 
liar, forming,  according  to  Eotinsky,  a  perpendicular  column.  It  is 
fragmentary  in  the  specimens  at  hand. 

AdvU  female. — ^According  to  Eotinsky  this  is  as  follows: 

Body  (excepting  head,  which  was  bent  under),  1.12  mm.  long.  Forewing,  1,406 
microns  long,  700  microns  wide.  Immaculate,  mealy,  yellowish  white.  Abdomen, 
legs,  and  antennae,  except  first  two  joints  of  the  latter,  testaceous;  thorax,  head,  and 
first  two  antennal  joints,  straw  color.  Eyes  slightly  constricted,  upper  lobe  consider- 
ably broader;  reddish  brown  in  color.  Abdomen  with  about  a  dosen  eggs  distinctly 
seen  ventrally;  abdomen  760  microns  long  by  about  325  microns  wide. 

Only  pupa  cases  are  available  to  us  for  study. 

HaSiiat. — Rewa,  Fiji,  on  pods  and  leaves  of  a  leguminous  plant. 

DUUBUBODBS  (RACHISPHOBA)  BUTHBRFOBDI,  mw  ipedM. 

PUte  76,  figs.  1-5;  pUte  74,  fig.  1. 

A  collection  of  this  species  on  Loranthus  was  made  by  A.  Ruther- 
ford, at  Peradeniya,  Ceylon,  in  June,  1913.  The  species  is  remarkable 
in  the  character  ol  the  dorsum  of  the  pupa  case.    In  this  respect  it 
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is  a  connectiDg  link  hetweeajijiensis  and  that  very  peculiar  aleyrodid 
trUoUtoides. 

Pupa  case  (pk.  74  and  75,  fig.  1). — Size  1.731  by  1.44  nun.,  elliptic  in 
outline ;  dorsum  with  a  distinct  but  broad  rhachis ;  transverse  ridges  of 
the  abdomen  representing  the  sutures  between  the  abdominal  seg- 
ments; color  of  case  under  the  microscope  yellowish  brown,  the  ridges 
showing  dark  brown  with  lighter  yellowish  areas  between  them.  Dor- 
sum covered  with  a  large  number  of  minute  transparent  tuberde-like 
structures,  on  which  spine-like  projections  are  situated,  and  also  very 
many  minute,  more  or  less  circular,  dark  brown  markings.  The  margin 
is  covered  with  ntunerous  irregular  tooth-hke  projections,  many  of 
which  are  armed  with  knobbed  spines  (pi.  75,  fig.  5).  Just  within  the 
margin  there  is  a  series  on  each  side  of  seven  or  eight  spatulate  spines, 
like  those  seen  inJijiensiSf  one  spine  being  situated  near  where  each 
dorsal  ridge  reaches  the  margin.  The  vasif  orm  orifice  (pi.  75,  fig.  2)  is 
subcordate  in  outline,  with  the  anterior  margin  straight  and  the  caudal 
portion  of  the  rim  extended.  A  very  distinct  furrow  extends  from 
the  caudal  extremity  of  the  orifice  to  the  margin  of  case,  and  here  there 
is  no  distinct  pore  as  is  usual  in  the  genus,  but  a  comb  of  teeth 
(pi.  75,  fig.  4).  This  character  approaches  very  closely  the  condition 
met  with  in  species  of  the  genus  AleuropUUus.  Thoracic  tracheal 
folds  distinct  and  ending  in  a  faint,  somewhat  circular  pore  (pi.  76, 
fig.  3).  On  the  margin  of  the  case  adjacent  to  the  pore  there  is  a  semi- 
circular sinus,  which  is  armed  with  about  a  dozen  minute  teeth. 

Adults. — ^Unknown. 

Type.—CeA,.  No.  19057,  U.S.N.M. 


DIALEURODBS  (RACHISPHOBA)  TBIIX>BITOIDBa;  aew 

Plate  75,  figs.  6-11;  plate  74,  fig.  2. 

Pupa  case. — ^Pupa  cases  of  this  species  were  taken  by  Mr.  A, 
Rutherford  on  HarpvUia  at  Peradeniya,  Ceylon,  August,  1913. 
What  seems  to  be  the  same  species  was  taken  by  Mr.  Rutherford  on 
Eugenia  operculata  at  the  same  place  July  27,  1913,  and  also  by 
Mr.  R.  S.  Woglimi,  at  Royal  Botanic  (hardens,  Ceylon,  on  an  un- 
known plant,  October,  1910.  The  species  shows  a  remarkable 
dorsal  structure.  The  ridges  of  the  abdominal  segments  have  become 
interrupted,  leaving  a  distinctly  elevated  and  entire  rhachis-shaped 
structure  not  unlike  that  met  with  in  certain  trilobites.  The  species 
show  aflBboity  with  nUherfordi,  and  through  this  with  fijiensis. 

Pupa  case  (pi-  75,  fig.  6). — Size  1.04  by  1  mm.;  shape  oval, broadest 
across  the  second  abdominal  segment;  color  brown  to  almost  black, 
darker  along  the  median  dorsal  area;  dorsum  with  mmierous  promi- 
nent ridges,  as  shown  in  the  figure.  These  ridges  are  covered  with 
fine  hexagonal  dark  areas,  and  the  submarginal  area  and  the  spaces 
•— ProcJ^.M.vol.51— 16 ^28 
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between  the  ridges  are  covered  with  irregular  rows  of  semiciTcalar 
dark  markings.  Submarginal  area  armed  with  26  spines  mounted 
on  tubercles,  13  on  each  side  (pi.  75,  fig.  7).  Thoracic  tracheal  folds 
covered  with  small,  dark,  somewhat  hexagonal  markings  similar  to 
those  present  in  other  species  of  the  subgenus;  tracheal  pore  appar- 
ently composed  of  two  parts — a  dorsal,  which  is  evenly  pyrif orm  in 
outline,  and  a  ventral,  which  is  contained  within  it,  and  is  subcir- 
cular  and  toothed  (pi.  75,  fig.  9).  Pore  of  the  caudal  tracheal  fold 
appearing  as  a  mere  slit-like  structure,  having*  lost  nearly  all  the 
characters  shown  by  the  thoracic  pores  (pi.  75,  fig.  11).  Vasiform 
orifice  (pi.  75,  fig.  10)  subcordate  in  outline,  with  the  cephalic  margin 
straight.  It  is  situated  in  the  caudal  angle  of  a  somewhat  heavily 
chitinized  U-shaped  structure;  its  rim  well  chitinized  and  armed  at  its 
caudal  extremity  with  a  prominent  nipple^haped  projection.  Oper- 
culum similar  in  shape  to  the  orifice  and  almost  entirely  filling  it, 
obscuring  the  lingula.  On  the  leaf  the  pupa  case  shows  no  waxy 
secretion,  appearing  as  shining,  brownish-black  disks,  much  ridged  on 
the  dorsimi. 

Adults. — ^Unknown. 

Type. — Cat.  No.  19058,  U.S.N.M.  Described  from  pupa  cases  in 
balsam  mounts,  and  dry  upon  the  foUage. 

DiALBUROPORA,  new  subgenus. 

There  is  in  the  collection  an  aleyrodid  from  India  and  Ceylon 
which  is  quite  similar  to  the  typical  Didleurodes  in  regard  to  the 
structure  of  the  tracheal  folds  and  pores,  and  which  has  an  orifice 
resembling  that  met  with  in  some  of  the  other  subgenera  of  this  genus. 
This  form  is  remarkable,  however,  in  possessing  on  the  submaiginal 
area  a  series  of  very  large  pores.  On  account  of  this  and  other 
noticeable  characters  it  is  placed  in  a  separate  subgenus. 

Pupa  case  eUiptical  in  shape,  yellowish  or  transparent  whitish  in 
color;  marginal  wax  tubes  represented  by  irr^ular,  somewhat 
flattened,  shallow,  tooth-like  corrugations;  vertical  waxen  fringe 
absent;  dorsal  disk  without  sculpturing  or  rhachis;  submarginal  area 
with  a  series  all  around  of  a  few  very  large  simple  pores;  thoracic 
tracheal  folds  without  sculpture  or  with  a  few  minute  dot-like 
markings;  pore  a  ring-like  opening  near  the  margin;  vasiform  orifice 
broadly  subcordate,  the  inner  lateral  and  caudal  margins  without  a 
comb  of  teeth;  operculmn  similar  in  shape  and  nearly  filling  the 
orifice. 

Type. — Didleurodes  (Dialeuropora)  decempunda  Quaintance  and 
Baker. 

DIALEUBODBS  (DIALEUROPORA)  DECBMPUNCTA.  new  ipedM. 

Plate  76,  figs.  1-7. 
Tlds  species  was  taken  by  R.  S.  Woglimi,  in  the  Royal  Botanic 
Gardens,  Ceylon,  on  cinnamon,  October,  1910,  and  also  on  mulberry 
at  Lahore,  India. 
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Egg  (fig.  4). — ^Elongate  elliptical,  yellowish  in  color,  without  reticu- 
lations; size  0.17  by  0.077  nun.;  stalk  about  one-half  as  long  as  the  egg. 

Pupa  case  (fig.  1). — Color  on  leaf  dirty  yellow;  dorsum  moderately 
convex;  no  dorsal  or  lateral  secretions,  except  from  submarginal  area 
usually  some  10  to  12  short  waxen  rods. 

Under  the  microscope  the  case  is  seen  to  be  almost  transparent,  the 
segments  moderately  distinct.  Size  about  0.95  by  0.65  mm.,  sub- 
elUptic  in  outline,  narrowing  cephalad.  Margin  of  case  faintly 
crenulate  (fig.  3),  surrounded  by  a  narrow  zone  paler  than  ad- 
jacent submarginal  areas  and  separated  from  it  by  a  more  or  less 
evident  yellowish,  thickened  line.  Within  the  margin  there  is  a 
series  of  rather  short  spines,  and  along  median  line  of  case  are  several 
pairs  of  setae,  as  shown  in  figure  1.  On  each  side  of  case,  in  sub- 
mai^inal  area,  are  five  large  pores  (figs.  1  and  2).  Tracheal  folds 
fairly  evident  and  sparsely  marked  with  dots  (figs.  2  and  3).  Vasiform 
orifice  broadly  subcordate,  without  teeth  on  inner  margin.  Opercu. 
lum  similar  in  outline,  nearly  filling  orifice  (figs.  2  and  6). 

AduU. — ^Unknown. 

Type. — Cat.  No.  19059,  U.S.N.M.  Described  from  numerous  speci- 
mens on  foliage  and  in  balsam  mounts. 

DiALBUBOPLATA,  new  subgenuB. 

This  species  was  taken  by  C.  H.  T.  Townsend  in  1904,  in  the 
PhiUppine  Islands.  In  general  appearance  it  has  many  of  the 
characters  of  typical  species  of  the  genus  AleuropHatua.  It  has  some- 
what the  same  shape  and  color.  It  possesses  numerous  minute  pores 
in  the  same  regions,  and  the  abdominal  divisions  are  somewhat  similar. 
It  is  much  more  completely  a  Didleurodes,  however,  than  it  is  an 
AleuropHatua,  and  we  erect  for  it  the  above  subgenus.  It  seems 
further  to  confirm  the  apparently  close  relation  of  the  two  genera, 
Dialeurodes  and  Aleuroptatus. 

Pupa  case. — ^Elliptical,  broadest  across  the  abdomen,  slightly  con- 
stricted at  the  thoracic  tracheal  pores;  color  brownish;  marginal 
wax  pores  represented  by  shallow  somewhat  irregular  tooth-like 
corrugations;  submarginal  area  with  an  irregular  series  of  minute, 
circular,  pore-like  structures;  dorsum  with  a  slight  rhachis  develop* 
ment,  particularly  upon  the  abdomen,  and  with  a  number  of  minute 
pores.  Thoracic  tracheal  folds  not  distinct;  tracheal  pores  irregu- 
larly lobed  or  toothed  within;  vasiform  orifice  broadly  subcordate, 
inner  caudal  and  lateral  margins  without  teeth;  operculum  similar 
in  shape,  nearly  filling  the  orifice. 

Type. — Dialeurodes  (DialeurophUa)  Urumsendi  (^aintance  and  Baker. 
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MAUEITBODn  (IHiXIUBOPL4TA)  TOWNaSNIM*  aew  ipedM. 
Plate  73,  figs.  5-9. 

Specimens  of  this  species  are  in  the  collection  of  the  Bureau  of 
Entomology  from  Lucema,  Tayabas,  Philippine  Islands,  and  were 
collected  by  C.  H.  T.  Townsend  on  April  24,  1904.  They  were  for- 
warded to  the  Bureau  by  T.  D.  A.  Cockerell.  The  host  is  stated  to 
be  a  "fern." 

Egg  (fig.  6). — Size  0.144  by  0.112  mm.;  oval  in  shape  with  a 
short,  curved  stalk.  Surface  rugose  and  marked  with  peculiar  circular 
areas  giving  it  a  very  beautiful  appearance.  This  egg  sculpturing  is 
different  from  that  of  any  other  in  the  family  so  far  observed. 

Pupa  case  (fig.  6). — Size  1.39  by  1.12  mm.;  shape  oval,  flat, 
with  a  somewhat  distinct  median  ridge;  color  yellowish  brown  with 
the  median  ridge  dark  brown.  All  about  the  submarginal  area  of 
the  case  and  longitudinally  along  either  side  of  the  median  ridge 
there  are  a  large  number  of  small  transparent  pores.  The  abdominal 
segments  are  well  marked  off,  and  the  sutm^  separating  them  unite 
to  form  a  distinct  rhachis.  A  distinct  suture  from  the  middle  of 
each  segment  of  the  rhachis  extends  across  the  dorsal  disk.  The 
margin  is  divided  by  a  large  niunber  of  fine  lines  extending  a  short 
distance  mesad.  The  vasiform  orifice  is  broadly  subcordate  in  out- 
line and  is  almost  completely  filled  by  the  operciilum,  which  is  setose 
on  its  distal  extremity  (fig.  7).  Cephalad  of  the  orifice  there  is  a 
pair  of  minute  setae^and  caudad  of  it  the  integument  is  thrown  into  a 
large  niunber  of  fine  transverse  ridges.  These  merge  into  elongate 
polygonal  markings  which  extend  to  the  caudal  pore  along  the  tra- 
cheal fold  (fig.  8.)  The  pores  of  the  thoracic  tracheal  folds  are 
small  and  irregularly  lobed  (fig.  9),  and  mesad  of  each  is  a  lai^e  pyri- 
f  orm  structure,  the  interior  of  which  is  divided  into  a  number  of  areas. 
The  cephalic  margin  of  case  is  armed  with  a  pair  of  small  set». 

On  tiie  leaf  there  appears  no  waxy  secretion,  the  insects  showing 
as  yellowish  or  brownish  disks. 

AduUa, — ^Unknown. 

Type, — Cat.  No.  19060,  U.S.N.M.  Described  from  pupa  cases  and 
eggs  in  balsam  mounts  and  dry  upon  the  leaf. 

Genua  NEOMASKELUA  QaainUmoe  and  Baker. 

Neanuukellia  Quaintancb  and  Bakbb,  Tech.  Ser.  27,  pt.  1,  Bur.  Ent  U.  S.  Dept. 
Agric,  1913,  p.  91. 

Neomaskdlia  vrsis  erected  by  the  writers  to  include  an  aleyrodid 
found  in  the  Maskell  collection  of  Aleyrodidae  which  presents  niuner- 
ous  points  of  difference  from  other  groups  in  tHe  family,  as  will  be 
noted  from  the  generic  diagnosis.  Further  study  of  the  material  in 
the  collection  of  the  Bureau  of  Entomology  permits  us  to  add  another 


Digitized  by  VjOOQIC 


HO.  2156.     SUBFAMILY  ALBTRODINAE--QUAINTANCB  d  BAKER,      437 

species  to  the  genus — ^namely,  Aleyrodes  hergii  Signoret.  A  com- 
parison of  the  type  of  Aleyrodes  sacchari  Maskell  with  hergii  leads  us 
to  believe  that  Maskell's  species  is  the  same  as  hergii  Signoret.  Below 
are  given  the  characteristics  of  NeomaaJcdlia  and  a  key  to  the  two 
known  species  of  the  genus,  followed  by  a  description  of  hergii.  A 
revised  description  of  camata  was  given  in  Technical  Series  27,  part 
1,  of  the  Bureau  of  Entomolc^y,  United  States  Department  of  Agri- 
culture, on  page  92. 

Pupa  case. — ^Elliptic,  with  reflexed  edges;  margin  with  row  of 
prominent  spines.  Papillae  and  dorsal  pores  absent.  Vasiform 
orifice  on  a  tubercle-like  elevation,  transverse,  elliptical;  operculum 
short  and  broad,  about  half  fiUing  the  orifice;  lingula  similar  in 
shape  and  visible  caudad  of  the  operculum.  Adult  males  much 
smaller  than  the  females;  forewing  with  only  radial  sector  present. 
Females  with  radial  sector  and  traces  of  the  cubitus;  vertex  depressed 
mesad  and  with  the  lateral  margins  elevated.  Antennae  short, 
thick,  and  hairy,  composed  of  seven  segments,  of  which  the  third  is 
the  longest;  second  segment  spherical;  daspers  of  male  short,  thick, 
and  hairy. 

Type. — NeomasJcdlia  comata  (Maskell). 

KBT  TO  SPECIES  OV  NBOMABKBLLIA. 

1.  Pupa  case  with  12  pain  of  epbam  arbing  from  submaiginal  area,  the  cephalic  two 

pain  short  and  hair-like.    Forewing  of  adult  with  four  faint  brownish  patches 
covnata, 

2.  Pupa  case  with  16  pain  of  spines  arising  from  submaiginal  area,  the  cephalic  two 

pain  equally  developed  with  the  othen.    Forewing  of  adult  mottled  and  dotted 
with  dark  brown bergii, 

NBOBfASUELUA  OOBfATA  (MaatwD). 

Aleyrodes  comata  Maskell.  Trans.  N.  Zealand  Inst.,  vol.  28, 1896,  p.  426. 
NeomasheUia  comata  (Maskell)  Quaintanoe  and  Bakbb,  Tech.  Ser.  27,  pt.  1, 
Bur.  Ent.,  U.  S.  Dept.  Agric,  1913,  p.  91. 

NSOMASKBLUA  BBBOn  (SlgMnt). 
Plate  77,  figs.  1-14. 

AUurodes  bergii  Sionobbt,  Ann.  Soc.  Ent.  France,  (4)  vol.  8, 1867,  p.  395. 
Akurodes  sacchari  Maskell,  Trans.  N.  Zealand  Inst.,  vol.  22, 1890,  p.  171. 

We  have  specimens  of  this  species  from  Java,  received  from  Dr. 
K  Zehntner,  February  1,  1897  Qiost  not  stated),  and  also  specimens 
collected  by  Mr.  George  Compere  at  Manila,  Philippine  Islands,  on  a 
wild  grass. 

Egg  (fig.  1). — Length  0.272  mm.;  form  oval,  with  the  stalk  attached 
a  short  distance  from  the  base  and  about  half  as  long  as  the  e^ 
itself.  We  are  unable  to  make  out  any  surface  sculpturing  in  the 
specimens  at  hand. 

Pupa  case  (fig.  2). — ^Length  from  0.72  to  0.8  mm.;  width  from 
0.432  to  6.62  mm.;  shape  elUptic,  rather  strongly  arched;  abdom- 
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inal  segments  distinct;  median  ridge  not  plainly  evident  except- 
ing at  yasif orm  orifice,  which  is  situated  on  a  prominent  tuber- 
cle. Color  varying  from  a  dark  to  a  very  pale  brownish,  with 
the  median  area  in  some  specimens  more  deeply  shaded  than  the 
remainder  of  the  case.  Submarginal  area  armed  with  a  row  of 
prominent,  curved  spines  situated  on  tubercles.  These  are  usually 
32  in  number,  but  there  are  sometimes  fewer.  The  margin  itself 
(fig.  4)  is  rolled  under  the  case  somewhat  after  the  manner  of  the 
species  in  the  subgenus  Lecanoideua.  It  is  very  minutely  and 
irregularly  serrate,  but  there  are  nothing  like  the  prominent  teeth 
which  are  present  in  some  other  forms.  Vasiform  orifice  (fig.  3) 
strongly  elevated  upon  a  tuberclelike  structure,  subcircular  to 
eUiptic  in  outline,  with  the  longest  axis  lying  transversely.  Opercu- 
lum somewhat  semicircular  in  outline,  the  caudal  margin  straight  or 
irregularly  curved;  lingula  very  broad,  with  only  the  distal  extremity 
showing  below  the  operculum;  both  operculum  and  lingula  setose. 
On  each  side  of  the  orifice  there  is  a  large  spine  similar  to  those  upon 
the  mai^in,  and  there  is  a  pair  of  spines  on  the  cephalic  portion  of  the 
thorax  on  the  lower  surface.    Antennae  and  legs  evident. 

AdaU  female, — ^Length  from  vertex  to  tip  of  ovipositor  1.84  mm.; 
color  brown,  deeper  on  the  thorax,  appendages  and  ovipositor, 
lighter  on  the  abdomen.  Eggs  in  the  abdomen  appearing  yellowish 
brown  and  numerous  small  bright  red  areas  visible.  Vertex  as 
viewed  from  above  rounded,  rather  broad,  covered  with  a  number 
of  small,  clear  papillae  or  porelike  structures,  from  below  (fig.  7) 
depressed,  with  lateral  elevations  and  the  median  area  covered 
with  numerous  bristles.  Ocelli  rather  large,  clear,  and  situated 
close  to  the  compoimd  eyes.  These  latter  have  large  facets,  are  con- 
stricted in  the  middle,  and  are  deep  brown  in  color.  Antennae 
(fig.  8)  short,  thick,  strongly  imbricated,  and  covered  with  numer- 
ous fine  hairs.  Segment  1 0.036  mm.  in  length,  subcylindric;  II  0.055 
mm.,  almost  globose,  and  covered  with  many  bristles  and  many 
fine  hairs;  III  0.1  mm.,  subcylindric,  strongly  imbricated  and 
covered  with  transverse  rows  of  fine  hairs;  IV  0.03  mm.,  similar; 
V  0.055  nun.,  imbricated,  hairy,  and  with  a  few  small  distal  sense- 
ria;  VI  0.033  mm.;  VII  0.033  mm.,  with  a  few  sensoria  near  distal 
extremity.  Thorax  dark  brown,  covered  all  over  with  very  many 
minute  fine  dote,  which  may  be  pimctures,  and  with  severiJ  small, 
dear,  pore-like  areas  similar  to  those  on  the  head.  Legs  brown; 
fore  tibiae  0.32  mm.  in  length;  fore  tarsi,  proximal  segment  0.095 
nun.,  distal  segment  0.096  nun.;  hind  tibia  0.448  nun.,  armed  on 
its  distal  extremity  with  a  ring  of  rather  stout  spines  and  along 
its  inner  margin  with  a  double  row  of  similar  ones;  hind  tarsus, 
proximal  segment,  0.112  mm.,  distal  segment  0.065  nun.  Foot 
(fig.  13)  about  0.032  nun.  long;  claws  cmred;  paronychium  nar- 
row and  generally  curved.    Forewing  (fig.  5)  1.36  nun.  long  and 
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0.608  nun.  wide  at  its  greatest  width;  radial  sector  rather  thick, 
sometimes  ahnost  straight  and  in  other  specimens  with  one  or 
two  curves;  cubitus  present  only  at  the  very  base  of  the  wing, 
its  position,  however,  being  indicated  by  a  light  area;  wings  mottled 
and  spotted  with  dark  brown,  as  shown  in  the  figure.  This  is  most 
prominent  in  two  transverse  areas,  one  near  the  distal  extremity  of 
the  wing  and  the  other  a  Uttle  proximad  of  the  middle.  Margin 
(fig.  12)  armed  with  a  series  of  rather  broad  teeth,  on  which  minute 
hairs  are  situated.  Hindwing  (fig.  5)  1.088  mm.  long  and  0.48  mm. 
wide;  vein  almost  straight;  color  uniform  smoky.  Abdomen 
broad  and  large;  ovipositor  dark  brown,  armed  with  numerous 
prominent  spines;  vasiform  orifice  (fig.  6)  elliptic,  transverse,  and 
surrounded  by  a  dark  area  which  extends  back  to  the  ovipositor. 
Opercultun  somewhat  semicircular,  about  half  filling  the  orifice; 
lingula  very  broad  and  long,  exserted  for  some  distance;  both  oper- 
culum and  lingula  with  numerous  fine  hairs. 

AduU  nude. — ^Much  smaller  than  the  female,  being  0.84  mm. 
long.  Color  much  the  same,  but  with  more  of  a  reddish  tint  on 
the  abdomen.  Antennae  (fig.  10)  similar  to  those  of  the  female. 
Segment  I  0.03  mm.  long,  subcylindric;  II  0.045  mm.;  Ill  0.08 
mm.;  IV  0.03  mm.;  V  0.036  nun.,  with  two  small  distal  sensoria; 
YI  0.02  nun.;  VII  0.021  nun.,  and  armed  near  its  distal  extremity 
with  a  long,  spiked  sensorium  and  two  circular  ones  (fig.  14). 
Segments  III  to  VII  strongly  imbricated  and  covered  with  trans- 
verse rows  of  minute  hairs.  Forewing  (fig.  9)  straight,  with  radial 
sector  straight  and  thick;  cubitus  not  present,  though  in  some 
specimens  there  ia  a  faint  shading  indicating  it.  Length  of  wing 
0.64  mm.;  width  0.208  mm.;  marking  very  similar  to  that  of  the 
female,  as  shown  in  the  figure.  Hind  wing  0.48  mm.  long  and  0.24 
mm.  wide;  vein  straight,  uniform  dusky  in  color.  Hind  tibiae 
0.35  mm.  long;  hind  tarsi,  proximal  segment  0.08  mm.,  distal  seg- 
ment 0.064  mm.  Abdomen  very  long  in  some  specimens  as  com- 
pared to  the  wings  and  claspers,  measuring,  exclusive  of  claspers, 
0.512  mm.  in  length.  Claspers  (fig.  11)  0.144  mm.  long,  dark  brown 
in  color,  not  acutely  pointed  at  distal  extremity,  thick  and  armed 
with  numerous  hairs. 

EXPLANATION  OP  PLATES. 

PLiLTB82. 

Aleurocanikus  bambu»ae.—l,  insects  in  place  on  plant;  2,  larva,  first  stage;  3,  ventral 
p<»es  near  margin  of  larva,  first  stage;  4,  larva,  second  stage;  6,  larva,  fourth  stage; 
6,  margin  of  case  of  fourth-stage  larva;  7,  pupa  case;  8,  margin  of  pupa  case;  9,  vasi- 
fonn  orifice  of  pupa  case.    (After  Peal.) 
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Platb33. 

Aleurocanthus  hanktiae. — ^1,  oatline  of  pupa  case;  2,  margiii  of  pupa  case;  3,  vaslfoim 

orifice;  4,  spine  of  larva;  5,  larva. 
AleurocarUkus  calophylli.Sf  pupa  case;  7,  margiu  of  pupa  case;  8,  vaaiform  wifice; 

9,  egg;  10,  polygonal  markiDgB  of  egg. 

Platb  34. 

AUuroeanthus  dissim/Uis.—lf  pupsL  case;  2-5,  different  types  of  spines  of  pupa  case;  6, 
margin  of  pupa  case;  7,  marginal  tooth  of  pupa  case,  greatly  enlarged;  8,  vasifann 
orifice;  9,  spine  of  larva. 

Aleurocanthus  hirsutus. — 10,  pupa  case;  11,  margin  of  pupa  case;  12,  enlarged  spine  <rf 
pupa  case;  13,  vasiform  orifice;  14,  larva;  15,  thoracic  tracheal  pore  of  larva. 

Platb  35. 

Alewrocanthui  longispinus.—lf  pupa  case;  2,  margin  of  pupa  case;  3,  vasiform  orifice; 
4,  showing  spines  and  dermal  markings  on  abdominal  segments;  5,  egg;  6,  polygonal 
markings  of  egg. 

Platb  36. 

Aleurocanihu8  mang%ferae,—lf  pupa  case;  2,  egg;  3,  polygonal  markings  of  egg;  4, 
late  larva;  5,  margin  of  pupa  case;  6,  early  larva;  7,  vasiform  orifice  of  pupa  case;  8, 
vasiform  orifice  of  late  larva;  9,  diowing  variation  in  spines  in  pupa  case  of  other 
individuals  of  this  species. 

Platb  37. 

Aleurocanthus  ptpms.— 1,  pupa  case;  2,  margin  of  pupa  case;  3,  vasiform  orifice  of 
pupa  case;  4,  tip  of  spine  of  pupa  case;  5,  minute  knobbed  spine  occurring  in  row 
within  margin  of  pupa  case;  6,  larva. 

Aleurocanthua  urruUu,—!,  pupa  case;  8,  margin  of  pupa  case;  9,  vasiform  orifice  of 
pupa  case;  10,  spine  of  pupa  case. 

Platb  38. 

AUurocanihva  spmiferui,-—!,  pupa  case;  2,  egg;  3,  polygonal  markings  of  egg;  4,  mar- 
gin of  pupa  case;  5,  vasiform  orifice;  6,  spine  of  pupa  case. 

Aleurocanthus  spinotus. — ^7,  egg;  8,  pupa  case;  9,  spine  of  pupa  case;  10,  nutrgin  of 
pupa  case;  11,  vasiform  orifice  of  pupa  case. 

Platb  39. 

AleuroeanUiua  Tsignatus,—!,  pupa  case;  2,  vasiform  orifice  of  pupa  case;  3,  margin 
of  pupa  case;  4,  spine  of  pupa  case;  5,  early  larva;  6,  late  larva;  7,  vasiform  orifice 
of  adult;  8,  claw  of  adult;  9,  forewing  of  adult. 

Platb  40. 
1.  Aleurocybotui  gramUnicoluSf  pupa  case.    2.  Aleurocybotui  aetigenu,  pupa  case. 

Platb  41. 

Aleurolobus  barodenns.—lf  pupa  case;  2,  latero-cephaUc  nuogin  of  pupa  case;  3, 
vasiform  orifice  and  surrounding  trilobed  area;  4,  margin  of  pupa  case;  5,  caudal 
margin  of  pupa  case;  6,  young  larva;  7,  vasiform  cnifice  of  larva;  8,  lingula  of  larva; 
9,  portion  of  submarginal  area  of  larva  showing  pore;  10,  submazginal  area  of  larva; 
11,  caudo-lateral  margin  of  larva  showing  spine. 
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PL4TB42. 

•• 
AUurolohtuflavtis. — 1,  pupa  case;  2,  thoracic  tracheal  pore  of  pupa  case;  3,  thickened 
lines  sepaiating  submaiginal  and  dorsal  areas  of  pujn  case;  4,  vasiform  orifice  and 
surrounding  trilobed  area  of  pupa  case;  5,  lingula  of  pupa  case;  6,  margin  of  pupa 
case;  7,  egg;  8,  caudal  margin  of  pupa  case. 

Plate  43. 

AleurolobusmarlaUi.—ly  egg;  2,  larva,  first  instar;  8,  vasiform  orifice  of  larva,  first 
instar;  4,  larva,  second  instar;  5,  margin  of  case  of  larva,  second  instar;  6,  vasi- 
form orifice  of  larva,  second  instar;  7,  lingula  of  larva,  second  instar;  8,  larva,  third 
instar;  9,  margin  of  case  of  larva,  third  instar;  10,  vasiform  orifice  of  larva,  third 
instar;  11,  pupa  case,  dorsal  view;  12,  vasiform  orifice  and  surroiinding  tiilobed 
area  of  pupa  case;  13,  margin  of  pupa  case;  14,  thoracic  tracheal  comb  of  teeth  of 
pupa  case;  15,  forewing;  16,  male  genitalia,  lateral  view. 

Plate  44. 

AleurolobuB  phU%pjnnen»tM.—ly  egg;  2,  early  larva;  3,  vasiform  orifice  of  early  larva; 
4,  late  larva;  5,  vasiform  orifice  of  late  larva;  6,  lingula  of  late  larva;  7,  margin  of  late 
larva;  8,  spine  of  late  larva;  9,  pupa  case;  10,  vasiform  orifice  and  surrounding  tri- 
lobed area  of  pupa  case;  11,  leg  of  pupa  case;  12,  margin  of  pupa  case;  13,  antenna  of 
pupa  case;  14,  genitalia  of  male  adult;  15,  forewing  of  adult;  16,  vasiform  orifice  of 
adult;  17,  daw  of  adult;  18,  antenna  of  adult  male;  19,  anteima  of  adult  female;  20, 
anteima  of  early  larva. 

Plate  45. 

Aleurolobui  uHgenu.—lf  pupa  case;  2,  vasiform  orifice  and  surrounding  trilobed  area 
of  pupa  case;  3,  Margin  of  pupa  case;  4,  thoracic  pore  of  pupa  case;  5,  lingula  of 
pupa  case;  6,  paired  pores  of  submarginal  area. 

Plate  46. 

AleurolobuB  twnuZta.— 1,  egg  as  seen  in  body  of  female;  2,  peduncle  of  egg;  3,  larva, 
first  stage;  4,  antenna  of  larva,  first  stage;  5,  pupa  case;  6,  vasiform  orifice  of  pupa 
case;  7,  thoracic  tracheal  pore  or  comb  of  pupa  case;  8,  margin  of  pupa  case  showing 
circular  pores  on  dorsum;  9,  pupa  extracted  from  pupa  case;  10,  genitalia  of  male; 
11,  wing  of  female;  12,  vasiform  orifice  of  male;  13,  antenna  of  male;  14,  antenna  of 
female.    (After  Peal). 

Plate  47. 

Alewrolobus  taonoto.— 1,  egg;  2,  early  larva;  3,  margin  of  case  of  early  larva;  4, 
vasiform  orifice  of  early  larva;  5,  pupa  case;  6,  vasiform  orifice  and  trilobed  area 
of  pupa  case;  7,  margin  of  pupa  case. 

Aleurohbtu  tolxtariuB. — 8,  pupa  case;  9,  thoracic  tracheal  pore  of  pupa  case  showing 
trilobed  structure;  10,  same  showing  structure  with  but  two  lobes;  11,  caudal  tra- 
cheal pore  of  pupa  case;  12,  vasiform  orifice  and  surrounding  trilobed  area  of  pupa 
case;  13,  margin  of  pupa  case. 

Plate  48. 

1,  Aleuraparadaeui  indeacens,  pupa  case;  2,  Aleuroparadoxu9  punetatut,  pupa  case. 
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Fiats  40. 

AlewoplatuM  herbericolui.^ly  maigm  of  pupa  case;  2,  comb  of  thoracic  tracheal  fM 
of  pupa  case;  3,  vasiform  orifice  of  pupa  case;  4,  variation  in  comb  of  thoracic  trach- 
eal fold  of  pupa  case. 

Aleuroplatui  eockereUt,^^,  comb  of  thoracic  tracheal  fold  of  pupa  case;  6,  vasifotm 
orifice  of  pupa  case. 

Aleuroplatus  ooeooolus.^-l,  egg;  8»  vasilonn  orifice  of  pupa  case;  9,  clubbed  spine  of 
larva;  10,  tapering  spine  of  larva. 

AleuroplatuM  ooronatui. — ^11,  margin  of  pupa  case;  12,  vasiform  orifice  of  pupa  case. 

AleuroplatuM fieu9-rug<>$ae. — ^13,  pupa  case;  14,  vasiform  orifice  of  pupa  case;  15, 
comb  of  caudal  tracheal  fold  of  pupa  case;  16,  comb  of  thoracic  tracheal  fold  of 
pupa  case. 

AleiuroplatuM  gektHnosui,— 17 ^  comb  of  thoracic  tracheal  fold  of  pupa  case;  18,  comb 
of  caudal  tracheal  fold  of  pupa  case;  19,  vasiform  orifice  of  pupa  case. 

Alewroplatui  ineiiui. —20,  comb  of  thoracic  tracheal  fold  of  pupa  case;  21,  vasilofm 
orifice  of  pupa  case. 

Flats  50. 

1,  Alewroplatut  berhericolutf  pupa  case:  2,  AleuroplatuM  eockenllit  pupa  case. 

Plats  51. 
1,  Alewroplatui  cococolus,  pupa  case;  2,  Aleuroplatu*  ocmmattu,  pupa  case. 

Plats  52. 
1,  Aleuroplatui  gelatiwrnu^  pupa  case;  2,  AleuroplatuM  vncmu,  pupa  case. 

Plats  53. 

AleuroplatuB  myricae, — 1,  dasper  of  male;  2,  antenna  of  male;  3,  vasiform  orifice  of 
pupa  case;  4,  margin  of  pupa  case. 

Alewoplatus  oeulimintUus.--^,  margin  of  pupa  case  showing  reticulate  area;  6,  wing 
of  adult;  7,  vasiform  orifice  of  pupa  case. 

Aleuroplatus  ovatus. — 8,  margin  of  pupa  case;  9,  vasiform  orifice  of  pupa  case. 

Alewroplatus  pectmtferus.—lOf  comb  of  thoracic  tracheal  fold  of  pupa  case;  11,  vasi- 
form orifice  of  pupa  case;  12,  dasper  of  male;  13,  penis;  14,  wing  of  adult. 

AleuroplatuB  plumoeus.—lbf  comb  of  thoradc  tradieal  fold  of  pupa  case;  16,  vmsiloim 
orifice  of  pupa  case. 

Aleuroplatue  querctu-aquaticae,— 17 ^  comb  of  thoradc  tracheal  fold  of  pupa  case;  18, 
vasiform  orifice  of  pupa  case. 

Plats  54. 

1,  AleuropkOui  myrioaef  pupa  case;  2,  Aleuroplatut  oeuUmnutm^  pupa  case. 

Flats  55. 

AleuroplatuB  ocuZtreni/brmw.— 1,  egg;  2,  pupa  case;  3,  margin  of  pupa  case;  4,  vasifenn 
orifice  of  pupa  case;  5,  penis;  6,  dasper  of  male;  7,  antenna  of  adult;  8,  portion  of 
compound  eye  of  adult  showing  lenses;  9,  eye  spots  of  oculmmutUBf  vin$onioiide$f 
and  oculiren^ormiBf  showing  relative  sise;  10,  wing  of  adult. 

Plats  56. 
1,  AleuroplatuB  ovatuB,  pupa  case;  2,  AleuroplatuB  pectm^eruB^  pupa  case. 


Digitized  by  VjOOQIC 


N0.21WI.      SUBFAMILY  ALBYRODINAE^-QUAINTANCE  d  BAKER.      443 

PlATB  57. 

1,  AlewroplatuB  phinumu,  pupa  case;  2,  Alewroplahu  qiiercu^-aqwaicaef  pupa  case. 

Platb  58. 
1,  Alewraj^atuM  geulpturahUf  pupa  case;  2,  Aleuroplatut  tramhuiduif  pupa  case. 

Platb  59. 

Aleuroplatui  $eulptur<Uu8. — ^1,  donal  pores  of  pupa  case;  2,  maigin  of  pupa  case; 

3,  vasiform  orifice  of  pupa  case;  4,  comb  of  thoracic  tracheal  fold  of  pupa  case. 
Aleuroplatui  validiu. — 5,  maigin  of  pupa  case;  6,  yasifonn  orifice  of  pupa  case;  7, 

caudal  comb  of  pupa  case. 
AleuroplatuM  variegatui, — 8,  comb  of  thoracic  tracheal  fold  of  pupa  case;  9,  clubbed 

spine  of  pupa  case;  10,  maigin  of  pupa  case;  11,  vanlorm  cnrifice  of  pupa  case. 
AleuropltOus  vtMonioidei, — 12,  vasifonn  cnrifice  of  pupa  case;  13,  maigin  of  pupa  case; 

14,  margin  of  pupa  case  showing  reticulate  areas. 

Platb  60. 

Aleuroplatus  mammaefenu. — 1,  pupa  case;  2,  submaiginal  protuberances  of  pupa 
case;  3,  comb  of  caudal  tracheal  fold  of  pupa  case;  4,  comb  of  thoracic  tracheal  fold 
of  pupa  case;  5,  vasiform  orifice  of  pupa  case;  6,  maigin  of  pupa  case;  7,  knobbed 
protuberance  of  pupa  case. 

AUuTopltOus  tramlueidui.-Sf  pupa  case  showing  adult  within;  9,  pupa  case;  10,  vasi- 
form <Hifice  of  pupa  case;  11,  thoracic  tracheal  fold  of  pupa  case;  12,  maigin  of  pupa 
case;  13,  claq>er  of  male;  14,  wing  of  adult. 

Platb  61. 

1,  Aleuroplatus  vdlidu$f  pupa  case;  2,  Aleurophtus  variegatuM,  pupa  case. 

Platb  62. 

AleurothrixuM  depin. — ^1,  egg;  2,  early  larva;  3,  pupa  case;  4,  dorsal  spine  of  larva; 
5,  submaiginal  spine  of  larva;  6,  ipine  of  pupa  case;  7,  vasiform  orifice  of  pupa 


AUurotkrixuB  portm,^Sy  claq;>6r  of  male;  9,  early  larva;  10,  vasiform  spine  of  pupa 

case;  11,  vasifcnrm  orifice  of  pupa  case. 
AleurothirixuB  howardi, — 12,  vasiform  orifice  of  pupa  case;  13,  spine  of  pupa  case. 
AleurothrvcuB  Jloeconu, — ^14,  vasiform  orifice  of  pupa  case. 

Platb  63. 

Dialewrodes  ciH.^1,  pupa  case,  dorsal  view;  2,  thmndc  tracheal  fold  and  pore;  3, 
margin  of  case;  4,  vtalanxk  orifice  of  pupa  case;  5,  larva,  third  instar;  6,  larva,  first 
instar;  7,  leg  of  larva,  first  instar;  8,  antenna  of  larva,  first  instar;  9,  egg;  10,  antenna 
of  adult;  11,  wing;  12,  claw  of  adult;  13,  male  genitalia;  14,  maigin  of  forewing. 

Platb  64. 

1,  Dialeundei  cUri,  Pupa  case;  2,  Di(Ueurode$  kirhaldyiy  Pui>a  case. 

Plate  65. 

DidleurodeB  cUr^oUi.^1,  pupa  case,  dorsal  view;  2,  thoracic  tracheal  pore;  3,  sculptur- 
ing on  caudal  tracheal  fold;  4,  vasifonn  orifice;  5,  antenna  of  adult;  6,  circular  sen- 
soria  of  segment  III  of  antenna;  7,  wing  of  adult;  8,  male  genitalia;  9,  ^gg;  10, 
Bculptoring  of  egg;  11,  larva;  12,  maigin  of  pupa  case;  13,  hind  tanus  of  female;  14, 
hind  claw  of  female. 
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Plate  66. 

Dialeurode$fodien8.'--lf  pupa  case;  2,  vasiform  orifice;  3,  lingula  of  pupa  case;  4,  maigin 

of  pupa  case. 
DiaUurodes  radiipuncta.^6f  pupa  caee;  6,  vasifonn  orifice;  7,  thoracic  tracheal  poie. 
DidUutodeB  tricolor.— S,  pupa  case;  9,  maigin  of  pupa  case;  10,  thoracic  tracheal  pore; 

11,  vaaiform  orifice;  12,  lingula  of  pupa  case;  13,  caudal  nuogin  of  pupa  case. 

Plate  67. 

Dideurodea  kvrkakibfi. — 1,  pupa  caee;  2,  vaaiform  orifice;  3,  ttunracic  tracheal  pore; 
4,  pupa  caee  showing  pupa  within;  5,  ^gg;  6,  wing;  7,  male  genitalia;  8,  claw  d 
adult;  9,  distal  extremity  of  tarsus;  10,  antenna  of  adult;  11,  larva,  firat  instar;  12, 
testes  of  male;  13,  vaaiform  orifice  of  male  showing  rectum. 

Plate  68. 

Dialeurodes  eugeniae.—l,  pupa  case;  2,  maigin  of  pupa  case;  3,  thoracic  tracheal  pose 

and  sculpturing  of  adjacent  area;  4,  vaaiform  orifice;  5,  tracheal  pore  on  caudal 

margin  of  pupa  case. 
Dialeurodes  toibj^onu.— 6,  pupa  case;  7,  sculpturing  of  derm  of  pupa  case;  8,  thoracic 

tracheal  pore  and  sculpturing;  9,  vasiform  orifice;  10,  polygonal  markings  on  dorsal 

disk  of  pupa  case. 

Plate  69. 

DiaUwroda  radwruffoia.—l,  forewing  of  female;  2,  sensoria  on  radial  sector  of  fore- 
wing;  3,  costal  maigin  of  forewing;  4,  hind  wing  of  female;  5,  vaaiform  orifice  of  female; 
6,  pupa  case;  7,  vasiform  orifice  of  pupa  case;  8,  thoracic  tracheal  pore  and  sculptur- 
ing of  tracheal  fold;  9,  polygonal  sculpturing  of  dorsum  of  pupa  case. 

Plate  70. 

Dialeurodes  disdmUis. — 1,  pupa  case;  2,  vasiform  orifice;  3,  margin  of  pupa  case;  4, 

thoracic  tracheal  fold  and  pore. 
DiaUwrodea  radiilinealis. — 5,  pupa  case;  6,  thoracic  tracheal  pore  and  sculpturing  of 

tracheal  fold;  7,  vaaiform  orifice;  8,  margin  of  pupa  case. 

Plate  71. 

Dialeurodes  certfera. — 1,  pupa  case;  2,  thoracic  tracheal  pore  of  pupa  case;  3,  vaaiform 

orifice;  4,  lingula. 
Dialtwrodes  6tMdbt.— 5,  pupa  case;  6,  thoracic  tracheal  pore;  7,  vaaiform  orifice;  8> 

lingula;  9,  ventral  aspect  of  pupa  case  showing  organs;  10,  antenna  of  pupa  case; 

11,  distal  end  of  antenna  of  pupa  case;  12,  distal  end  of  leg  of  pupa  case. 

Plate  72. 

Didlewrodes  stnUhantki.—l,  pupa  case;  2,  vaaiform  orifice;  3,  maigin  of  pupa  case;  4, 

thoracic  tracheal  pore;  5,  lingula. 
Dialeurodes  maxima. — 6,  pupa  case;  7,  vaaiform  orifice;  8,  maigin  of  pupa  case;  9, 

thoracic  tracheal  pore  and  sculpturing  of  tracheal  fold. 

Plate  73. 

Dialeurodes  fijiensis.—l,  pupa  case;  2,  maigin  of  pupa  case;  3,  vasiform  orifice;  4, 

thoracic  tracheal  pore. 
Dialeurodes  toumsenM.—^,  egg;  6,  pupa  case;  7,  vaaiform  orifice;  8,  caudal  margin  of 

pupa  case;  9,  thoracic  tracheal  pore. 
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Platb  74. 
1,  Dialeurodei  ruiherfordij  pupa  case;  2,  Dialeurodes  trUobitoidei;  pupa  case. 

Platb  75. 

Dialeurodei  rutheifordi, — 1,  pupa  case;  2,  vasifonn  orifice;  3,  thoracic  tracheal  pore; 

4,  caudal  margm  of  pupa  case;  5,  maigin  off  pupa  case. 
Dialeurodei  trUobitoidei, — 6,  pupa  case;  7,  marginal  spine  of  pupa  case;  8,  sculpturing 

on  dorsum;  9,  thoracic  tracheal  pore  and  sculpturing  off  tracheal  fold;  10,  ywBaSonn. 

orifice;  11,  pore  of  caudal  tracheal  fold. 

Platb  76. 

Dialeurodei  deeempuneta, — 1,  pupa  case;  2,  caudal  segment  off  pupa  case;  3,  thoradc 
tiacheal  pore  and  maigin  of  pupa  case;  4,  egg;  5,  larva;  6,  vasifonn  orifice;  7» 
larva,  first  instar. 

Platb  77. 

NeomoikeUia  hergii.—l,  egg;  2,  pupa  case;  3,  variform  orifice  of  pupa  case;  4,  maigin 
of  pupa  case;  5,  wings  of  female;  6,  varifcnrm  orifice  of  adult;  7,  head  of  adult;  8, 
antenna  of  female;  9,  wings  of  male;  10,  antenna  of  male;  11,  genitalia  off  male;  12, 
maigin  of  wing;  IS,  claw  off  adult;  14,  distal  end  of  antenna. 
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White  Flies  of  the  Subfamily  Aleyrodinae, 

For  explanation  of  plate  see  page  439. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 

For  explanation  of  plate  see  paoe  440. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 

For  explanation  of  plate  see  paoe  440. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 

For  explanation  of  plate  6ee  page  441. 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


U.  8.  NATIONAL  MUSEUM 


PR0CEEDINQ6,  VOL.  51     PL.  47 


v-^-ijL(3XjL^ 


White  Flies  of  the  Subfamily  Aleyrodinae. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 
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White  Flies  of  the  Subfamily  Aleyrodinae 
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White  Flies  of  the  Subfamily  Aleyrodinae. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 

For  explanation  of  plate  see  page  443. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 
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White  Flies  of  the  Subfamily  Aleyrodinae. 
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NOTES  ON  THE  WHITFIELD  COUNTY,  GEORGIA,  METEORIC 
IRONS,  WITH  NEW  ANALYSES. 


By  Geobgb  p.  Merrhj,, 

Head  Curator,  Department  of  Otology,  UniUd  StaU$  National  Miueum. 


It  wiU  be  recalled  that  in  1881  in  the  American  Journal  of  Science 
(vol.  21),  W.  E.  Hidden  described  an  iron  meteorite  from  Whitfield 
Coxmtj,  Georgia,  and  gave  a  cut  illustrating  the  etched  siuiace,  but 
no  chemical  analyses.  In  1883,  C.  U.  Shephard,  in  the  same  journal, 
pubhshed  a  description  of  a  still  larger  mass,  weighing  some  117 
pounds,  from  near  Dalton  in  the  same  county,  and  in  this  description 
expressed  a  doubt  as  to  whether  this  iron  might  not  be  identical  with 
that  previously  described  by  Hidden.  In  1887,  again,  George  F. 
Kunz  in  writing  on  the  East  Tennessee  (Cleveland)  iron  suggested 
that  this  too  might  be  identical  with  the  large  mass  of  the  Whitfield 
C!ounty  iron.  This  refers,  presumably,  to  the  Dalton  of  Shepard. 
It  was  for  the  purpose  of  deciding  these  questions  that  the  present 
investigation  was  undertaken,  opportunity  for  which  was  offered  by 
the  final  acquisition  by  the  United  States  National  Museum  of  the 
Shepard  collection,  which  contained  the  117-pound  mass. 

Referring  to  the  two  irons  described  by  Hidden  and  Shepard, 
respectively — 

These  differ  quite  radically  in  structure,  as  shown  in  plate  78, 
figure  1  being  an  etched  surface  of  the  iron  described  by  Shepard,  and 
figure  2  of  the  mass  described  by  Hidden.  The  Hidden  iron,  it  wiH 
be  observed,  is  marked  by  broad  plessite  areas  and  a  peculiar  swelling 
of  the  kamacite  bands,  while  between  the  two  alloys  are  the  regularly 
disposed,  parallel-lying  taenite  bands.  In  the  Shepard  iron  the  kam- 
acite bands  are  not  swollen,  but  show  very  straight  borders,  the 
taenite  bands  are  thinner,  so  thin,  indeed,  as  to  be  scarcely  recogniz- 
able, and  the  plessite  areas  much  less  conspicuous.  More  important 
yet  is  the  presence  in  this  iron  of  small,  irregularly  scattered,  granular, 
and  dendritic  particles  of  schreibersite,  shown  somewhat  indistinctly 
in  white  in  figure  1  of  the  plate.  These  were  noted  by  Shepard  and 
described  as  being  often  interrupted  at  short  intervals,  so  that  they 
resemble  the  markings  of  telegraph  ribbons,  and  the  continuous  lines 
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sometimes  swelling  into  triangular  or  polygonal  enlargements  form- 
ing a  string  of  nearly  disconnected  beads.  Shepard,  however,  did 
not  discriminate  between  the  taenite  and  schreibersite,  and  the  two 
are  often  so  closely  associated  and  intergrown  as  to  make  this  a  matter 
of  difficulty.  The  most  characteristic  distinction  is  that  the  taenite 
lies  in  very  thin  films  parallel  to  the  kamacite,  while  the  schreibersite 
is  in  knots,  granules,  and  dendritic  forms,  sometimes  by  itself  but 
often  attached  to  or  continuous  with  the  taenite  films.  That  these 
forms  are  of  the  phosphide  has  been  determined  by  separation  and 
microchemical  tests.  There  is,  further,  a  marked  difference  in  the 
manner  in  which  the  two  irons  etch,  the  Hidden  iron  etching  quickly 
and  yielding  a  bright,  lustrous  smiace,  while  that  described  by  Shep- 
ard;  imder  precisely  the  same  conditions,  is  acted  upon  mudi  more 
slowly  and  gives  a  dull  smiace,  on  which  the  figures  show  less  dis- 
tinctly. 

An  analysis  of  the  Shepard  iron  as  given  in  the  paper  referred  to 
shows: 

Percent. 

Iron(Fe) 94.66 

Nickel  (Ni) 4.80 

Cobalt  (Co) 34 

99.80 

There  being  reasons  for  doubting  the  accuracy  of  this  analysis,  it 
was  repeated  at  my  request  by  J.  E.  Whitfield,  with  the  following 
results: 

Feroeait. 

Silicon  (Si) 0.001 

Sulphur  (S) 025 

Phosphorus  (P) 096 

Manganese  (Mn) None. 

Carbon  (C) 004 

Nickel  (Ni) 7.675 

Cobalt  (Co) 660 

Copper  (Cu) 016 

Platinum  (Pt) Traces. 

Iridium  (Ir) 002 

Iron  oxide  (Fe^Oa) 360 

Iron(Fe) 9L469 

100.087 

A  partial  analysis  of  the  iron  described  by  Hidden  shows  a  very 
close  resemblance,  so  far  as  the  two  essential  constituents  are  con- 
C43med,  Nichols's  results,  as  quoted  by  Farrington,^  giving: 

Per  cent. 

Iron(Fe) 91.02 

Nickel  (Ni)  and  cobalt  (Co) 7.38 

98.40 

1  Mem.  Nat.  Acad.  Sd.,  vol.  13, 1915,  p.  165. 
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Notwithstanding  this  dose  chemical  resemblance,  which  is  not  at 
all  unusual  for  irons  of  this  dass,  I  am,  on  the  grounds  of  structure 
and  etching  peculiarities,  convinced  that  the  irons  represent  two  dis- 
tinct falls,  and  would  suggest  that  the  Hidden  iron  be  known,  as 
first  described,  imder  the  name  WM^dd  County ^  and  that  described 
by  Shepard  as  DdUon.  They  will  be  s6  listed  in  the  future  in  the 
United  States  National  Museum  catalogue. 

As  to  the  suggested  identity  of  the  Shepard  iron  with  that  of  Gleve- 
land,  as  made  by  Kunz,  while  there  b  some  resemblance  between  the 
two,  I  can  not  agree  with  his  statement  that  the  figures  on  the  deve- 
land  and  Shepard  irons  are  identical.  (See  pL  78.)  Further  than 
this,  the  Shepard  (Dalton)  iron  shows  nowhere  on  the  five  cut  sur- 
faces now  available  any  of  the  Reichenbach  figures,  which  are  so 
pronoimced  on  that  of  Cleveland,  and  which  Cohen  has  further  noted 
on  that  described  by  Hidden  (the  Whitfield  County  iron).  A  further 
difference  is  noted  in  the  composition  of  the  Cleveland  iron,  as  deter- 
mined by  Genth,  the  results  given  in  Eimz's  paper  being  as  follows: 

Ptfotnt. 

Iron(Fe) 89.93 

Copper  (Cu) 06 

Nickel  (Ni) 8.06 

Cobalt  (Co) 56 

Phosphorus  (P) 66 

Sulphur  (S) Not  determined 

99.27 

It  is  my  present  opinion  that  the  three  irons  represent  three  dis- 
tinct falls. 

EXPLANATION  OF  PLATE  78. 
(All  flguTM  nfttonl  siM.) 

Flo.  1.  Etched  surface  of  the  Dalton  iron  described  by  Shepard.    Cat.  No.  90. 
(Shep.  Coll.) 

2.  Etched  surface  of  the  Whitfield  County  iron  described  by  Hidden.    Cat. 

No.  620. 

3.  Etched  surface  of  the  Cleveland,  East  Tennessee,  iron  described  by  'G.  F. 

Kunz.    Cat.  No.  58. 

86889'*— ProcJ^.M.vol.51— 16 ^28 
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The  Whitfield  County,  Georgia,  Meteoric  iRONa 

For  explanation  of  plate  see  page  449. 
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A  LOWER  JURASSIC  FLORA  FROM  THE  UPPER  MATA- 
NUSKA  VALLEY,  ALASKA. 


By  F.  H.  Enowlton, 

Custodian  of  Meaosoie  Planti,  UnUed  Stain  National  Museum. 


The  material  upon  whioh  this  paper  is  based  was  collected  by  Dr. 
George  C.  Martin,  R.  M.  Overbeok,  and  J.  B.  Mertie,  jr.,  of  the 
United  States  Geological  Survey,  during  the  field  season  of  1913. 
The  general  location  of  the  fossil  collections,  together  with  the  avail- 
able structural  and  stratigraphic  data,  is  described  in  the  following 
notes,  which  Doctor  Martin  has  kindly  prepared: 

The  foflsU  plants  were  obtained  from  four  localities,  all  situated  in  a  small  area 
lying  south  of  the  east  fork  of  Boulder  Creek  and  north  of  Anthracite  Ridge.  These 
localities  are  in  the  eastern  part  of  the  Talkeetna  Mountains,  or  in  the  upper  Mata- 
nufika  Valley,  Boulder  Creek  flowing  westward  into  Chickaloon  Eiver,  which  is  the 
largest  northern  tributary  of  the  Matanuska. 

The  Lower  JwasBic  rocks  of  the  Matanuska  Valley  and  adjacent  areas  have  a  wide 
geographic  extent  and  constitute  a  very  important  stratigraphic  and  structural  ele* 
ment  in  the  geology  of  the  eastern  Talkeetna  Mountains.  These  rocks  were  described 
by  Paige  and  Knopf  ^  as  ''lower  Middle  Jurassic  rocks"  (including  only  the  volcanic 
members  as  described  in  the  text,  but  the  whole  of  the  ''Middle  Jurassic  andesitic 
greenstones,  etc.,"  as  represented  on  the  map).  They  were  tentatively  correlated  by 
Brooks  with  the  Skwentna^  group,  which  he  referred  to  the  lower  Middle  Jiurassic  on 
the  basis  of  Paige  and  Knopf's  assignment  of  their  Matanuwka  Valley  rocks.  They 
include  the  "Lower  Jiurassic  rocks"  described  by  Martin  and  Kats,'  and  by  Martin 
and  Mertie.^ 

These  rocks  include  lavas,  agglomerates,  breccias,  and  tuffs,  interbedded  with 
lesser  volumes  of  sandstone  and  shale.  They  are  composed  chiefly  of  water-laid  vol- 
canic detritus.  Their  thickness  is  probably  several  thousand  feet,  but  can  not  be 
accurately  estimated  on  account  of  the  complex  structure  and  the  lack  of  recognizable 
horizons.  The  position  of  the  plant-bearing  beds  within  the  formation  has  not  been 
determined.  These  rocks  carry  also  an  abundant  marine  invertebrate  &iuna  which 
Stanton  regards  ^  as  probably  of  Lower  Jurassic  age,  and  as  probably  equivalent  to  that 

1  Paige,  Sidney,  and  Knopf,  Adolidi.,  Oeologio  recnrninfasanoe  in  the  Matanoska  and  Talkeetna  badns, 
Alaaka,  U.  8.  Oeol.  Survey  BoU.  827, 1907,  pp.  16-10. 

■  Brodks,  AUired  H.,  The  Mount  McIOnley  region,  Alaska,  U.  8.  Qeol.  Bnrvey  ProL  P^per  70, 1011, 
pp.  85-^. 

•ICartin,  O.  C,  and  Kats,  F.  J„  Geology  and  ooal  fields  of  the  lower  Matanoska  Valley,  U.  8.  OeoL 
Survey  BnB.  MO,  1912,  pp.  39-32. 

« Martin,  O.  C,  and  Mertie,  J.  B.,  Jr.,  Geology  of  the  upper  Matanoska  district,  U.  8.  Oeol.  Sorvey 
Boll,  (in  preparation). 

•  U.  8.  Geol.  Survey  BuU.  500,  p.  31. 
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of  the  Lower  Jnnnic  tuSa^  of  Seldovia.  They  were  laigely,  if  not  wholly,  deposited 
in  marine  waten,  although  the  plants  herein  described  are  possibly  indicative  of 
temporary  terrestrial  conditions.  The  plants  have  been  found  only  in  one  small  area, 
but  the  marine  invertebrates  are  widely  distributed.  The  plants  and  the  marine 
shells  have  not  been  found  in  the  same  bed,  nor  have  their  precise  relations  been 
determined. 

Neither  the  basal  contact  of  these  beds  nor  the  rocks  which  underlie  them  have 
been  observed,  these  being  the  oldest  rocks  known  in  this  district.  They  are  ov^- 
lain  by  Middle  Jurassic  beds  which  have  yielded  numerous  fossils  (8567),  including 
SagenopUrii  gdppertiana  Zigno,  together  with  a  great  variety  of  marine  invertebiatee. 
The  fauna  of  these  overlying  Ifiddle  Jursssic  h>ck8  corresponds  closely  to  that  of  the 
Tuxedni  sandstone'  of  Cook  Inlet,  in  which  SagenopUrii  gdppertiana  and  other  plants 
have  also  been  found. 

The  plant  material  from  the  Matanuaka  Valley  proves  to  be  of 
exceptional  interest  and,  as  so  frequently  happens  in  reconnaissanoe 
work,  it  is  perhaps  of  necessity  unfortunately  limited  in  amount. 
The  matrix  containing  the  plants  had  a  tendency  to  break  up  into 
small  pieces,  with  the  result  that  there  is  hardly  an  entire  leaf  or 
frond  in  the  whole  collection.  In  some  cases  the  nervation  is  much 
obscured,  while  in  others,  as  for  instance  in  the  fragments  of  Dictyo^ 
phyUum  leaves,  it  is  retained  with  remarkable  iSdelity. 

The  stratigraphy  and  invertebrate  paleontology,  as  set  forth  in 
the  preceding  paragraphs  by  Doctor  Martin,  point  to  the  reference 
of  these  rocks  to  the  Lower  Jurassic,  and  it  naturally  becomes  of 
interest  to  ascertain  the  bearing  of  the  plants  on  this  point  Follow- 
ing is  an  enumeration  of  the  species  recc^nized  from  the  combined 
localities,  the  local  distribution  of  each  species  being  indicated 
xmder  the  locality  number  below: 


Name. 


M06        6000        0700        0701 


Cladophldri$kirta7U6Uet 

DidjfophyUum  nilstani  (Brongniart)  GOppert. 

SagenopteriM  ?,  species 

OtozamUes  pteropJwlloide$  Bronmiart  M8S. . . . 

OiommUes  htrniohniensis  ?  Il6ller 

PterophyUuninjmahaUnseUfxmB 

PUrophyllvm  aiqualt  f Brongniart)  Nathorst. . . 

CtenopfyUum  angvsttfolium  ?  Fontaine 

NiUsoma  polymorpha  Schenk 

Pagiophguum  fakiuum  Bartolin 


z 
z 
z 


z 
z 
z 


As  all  these  forms,  with  the  exception  of  the  mmamed  Sagenopieris, 
are  species  previously  known,  they  may  furnish  adequate  information 
as  to  their  age  values.  In  the  first  place  it  may  be  pointed  out 
that,  although  geographically  related  oidy  one  of  the  10  forms  enum- 
erated above — namely,  PterophyUum  rajmdhdlenae,  which  has  been 

■Btantoo,  T.  W.,  and  Martin,  O.  C,  lieiOBoio  section  on  Cook  Intot  and  Alaska  PenbiBDla,  Qsol.  Soe. 
Amerioa  BoU.,  voL  10, 1906,  pp.  300-397. 

s  Martin,  G.  C,  and  Kats,  F.  J.,  A  gaologlo  reoonnaissance  of  the  Dlamna  region,  Alaska,  U.  8.  QaoL 
Sorvey  BoU.  486,  lOia,  pp.  0»4M. 
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reported^  from  the  Middle  Jurassic  (Tuxedni  sandstone)  of  Cook 
Inlet — has  thus  far  been  detected  in  any  of  the  Jurassic  areas  known 
in  Alaska,  though  several  of  the  genera  are  present.  To  the  south, 
however,  three  species  are  found  to  be  ccmimon  to  the  Jurassic  of 
Douglas  County,  Oregon,  as  follows:  PterophyUum  rajmdkdtense, 
PteropkyUum  aequaU^  CtmofJiyUwm  angustifoUuml 

As  these  three  species  occur  together  at  a  single  locality  in  the 
Matanuska  Valley,  and  were  not  found  at  any  of  the  other  localities, 
it  is  not  impossible  that  they  may  represent  a  higher  horizon,  which 
would  place  them  more  in  accord  with  the  Oregon  Jurassic. 

The  first  of  these  species  is  reported  by  Fontaine  to  be  one  of  the 
most  abundant  forms  at  the  Oregon  localities.  It  was  first  described 
from  the  Rajamahal  series  of  India,  in  beds  believed  to  be  of  Liassic 
age,  while  the  Oregon  locaUties  are  held  to  be  of  the  same  age  as  the 
Jurassic  of  Torkshire,  England — namely,  Lower  Oolite. 

The  second  species  {PterophyUum  aeqwde)  is  also  one  of  the  abund- 
ant forms  in  the  Oregon  Jurassic.  It  was  first  reported  in  the  Rhaetic 
of  Sweden  by  Brongniart,  and  later  by  Nathorst  and  others.  Fcm- 
taine '  has  expressed  the  opinion  that  Nathorst  has  probably  con- 
fused two  species  under  this  name  from  Sweden,  one  form  of  which 
is  the  abundant  type  at  the  Oregon  locahties. 

There  is  some  question  about  the  identification  of  the  third  species 
{CtenaphyUum  angusiifolium),  and  its  presence  in  the  rocks  of  the 
Matanuska  Valley  has  been  queried.  The  only  specimen  in  the  col- 
lection is  the  fragmentary  one  shown  in  the  figure  (pi.  80,  fig.  2),  and 
while  it  is  smaller  than  the  usual  Oregon  form  shown  in  Fontaine's 
figures,  it  is  of  the  same  type  and  may  well  have  come  from  near 
the  tip  of  an  especially  small  leaf.  In  any  event  it  has  been  thought 
better  to  refer  it  provisionally  to  this  form  rather  than  f oimd  a  new 
species  on  inadequate  material. 

The  Matanuska  material  xmdoubtedly  finds  its  closest  affinity  with 
the  material  described  by  Nathorst,  Bartolin,  M5ller,  and  others  from 
the  island  of  Bomholm,  off  the  southern  coast  of  Sweden,  since  all 
but  two  of  the  f onns  (JHerophyUum  rajmaJuUeMe  and  CtenaphyUum 
angustifolium)  are  common  to  the  two  places.  It  should  be  noted 
that  these  two  species  have  not  been  found  at  the  same  Alaskan 
localities  as  the  other  eight  species.  It  is  of  course  true  that  the 
identification  of  two  or  three  of  the  Matanuska  forms  has  been  ques- 
tioned, but  the  certainty  with  which  certain  of  the  other  forms  have 
been  identified  makes  these  doubtful  ones  the  more  reasonable.  One 
of  the  most  characteristic  and  unmistakable  forms  is  the  Diety<h 
phyUum  which  genus  has  been  reported  but  once  before  from  America. 
Two  of  the  varieties  or  forms  of  this  species  described  by  Nathorst 
are  also  present  in  the  Alaskan  material. 

>  U.  S.  Qtoh  Survey  Bull.  484,  p.  64, 1911. 

s  Fontaine,  W.  M.,  in  Ward,  IT.  S.  Geol.  Survey  Hon.  50,  p.  100, 1900. 
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To  the  best  of  present  knowledge  and  belief,  then,  the  Matanuska 
localities  are  thought  to  be  of  the  same  age  as  the  Bomhohn  deposits, 
and  the  question  only  remains:  What  is  that  age  ?  In  the  works  of 
MoUer,  Nathorst,  and  others  the  Bomhohn  locahty  is  referred  to  as 
Rhaetic  or  liassic,  there  apparently  being  the  same  difficulty  there, 
as  in  many  other  parts  of  Europe,  in  drawing  the  line  between  the 
Triassic  and  Jurassic.  Taking  everything  into  account  in  the  present 
connection,  such  as  the  Jurassic  affinity  of  certain  of  the  forms,  the 
absence  of  known  plant-bearing  Triassic  rocks  in  Alaska,  the  appar- 
ently Lower  Jurassic  indication  of  the  associated  invertebrates,  etc., 
all  give  weight  to  the  reference  of  these  rocks  to  the  higher  of  the 
4iwo  alternatives.  The  material  under  consideration  from  the  Mata- 
nh^  Valley  is,  therefore,  regarded  as  of  Lower  Jurassic  (Liassic) 
ageSyThis  is  the  oldest,  well-defined  Jurassic  flora  known  to  the 
writer  m  North  America. 

It  may  be  mentioned  that  the  plant-bearing  beds  that  are  possibly 
of  Lower  Jurassic  age  have  been  f oimd  at  Cold  Bay  on  the  Alaslot 
Peninsula.  The  fossil  plants  obtained  form  these  beds  Qot  3109) 
are  not  well  preserved  and  apparently  include  only  two  species  which 
have  been  provisionally  identified  as  OloasazamUeal  achrenkiil  and 
PterophyUum  ?  species.  These  species  probably  are  not  identical  with 
any  of  the  forms  here  described. 

ENUMERATION  OP  THE  SPECIES. 

CLADOPmJSBU  mBTAr  MUw. 

Plate  81,  fig.  3. 

CladophUbu  hirta  MOllbr,  Bidrag  till  Bornholm  foflsila  flon^  Pteddophyter: 
Kong.  Fysiografiflka  SAllsk^pots,  Handl.,  vol.  13,  1902,  p.  30,  pi.  2,  figs.  23, 
24;  pi.  3,  fig.  2. 

Occurrence. — 6700.  Upper  Matanuska  VaUey,  Alaska.  Crest  of 
spur  between  first  and  second  tributaries  entering  East  Fork  of 
Boulder  Creek  above  its  mouth.    Elevation,  4,780  feet. 

MCTTOPHTLLUM  NILS80NI  (Brmgnlart)  QOpfOTt. 
Plate  82,  figs.  1-4. 

Dietyophyllwn  niI$$oni  (Brongniart)  GQppsbt,  Qattungen  d.  foaaUen  Pflansen, 
pt8.  5  and  6, 1846,  p.  119  [153].— Nathobst,  Bidrag  till  Sverigea  foesUa  flora, 
Kongl.  Svenaka  Vetenakape-Ak.  Handl.,  vol.  14,  No.  3,  1876,  p.  25,  pi.  1, 
fig.  14;  pi.  4,  figs.  6-8;  pi.  5,  figs.  1-5;  pi.  6,  figs.  2-3;  pi.  7,  figs.  1,  2;  Beitrag 
e  foflsUen  flora  Schwedens,  1878,  p.  14,  platee  and  figores  the  same  as  in  the 
preceding  paper;  t}ber  DictyophyUum  u,  Camptopteris  ipirdiir.  Kongl. 
Svenaka  Vetenakaps-Ak.  Handl.,  vol.  41,  1906,  p.  5,  pi.  2;  pi.  8,  figs.  2-8. 

Phleboptms  niUonii  Brononiabt,  Hist.  v^.  foas.,  1836,  p.  376,  pi.  132,  fig.  2. 

So  far  as  known  to  the  writer  this  is  the  second  time  the  presence 
of  DictyophyUum  has  been  noted  in  North  America.    The  genus  was 
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established  by  Lindlej  and  Hutton  ^  in  1834,  with  Z>.  rugo9um  from 
the  Lower  (Xdite  of  Yorkshire,  England,  as  the  typenspecies.' 

Since  that  time  about  40  species  have  been  established,  among 
them  the  splendid  species  with  which  the  Matanuska  specimens  are 
beheved  to  be  identicaL  According  to  Nathorst,  DietyaphyUHm  nUs-' 
aani  is  a  fairly  abundant  species  in  the  Rhaetic  beds  at  P&lsjd  and  Hfir 
in  southern  Sweden,  and  he  has  figured  some  magnificent  examples 
with  as  many  as  18  pinnules  or  segments.  The  number  of  segments 
appears  to  range  from  6  to  9  on  a  side,  or  from  12  to  18  in  the  whole 
frond. 

The  Matanuska  specimens,  although  known  only  from  pieces  of 
small  size,  give  evidence  of  having  been  as  large  as,  or  even  larger, 
than  the  maximum  size  shown  in  Nathorst's  figures.  Thus,  the 
fragments  shown  in  plate  82,  fig.  1,  might  well  have  come  from  the 
middle  of  a  segment  similar  to  that  shown  in  Naihorst's  plate  2.'  The 
nervation  in  the  Alaskan  specimens  is  preserved  with  great  fidelity, 
as  may  be  noted  from  the  figures. 

The  Swedish  specimens  show  such  a  range  in  size  and  outline  that 
Nathorst  has  been  induced  to  give  them  a  number  of  form  or  varietal 
names,  at  least  two  of  which  are  recognizable  in  the  Alaskan  materiaL 
Thus,  figures  1-3  are  referable  to  Nathorst's  form  genmmunf  while 
figure  4  seems  to  be  form  IrevUobatmn. 

Occurrence. — 6700.  Upper  Matanuska  Valley,  Alaska.  Crest  of 
spur  between  first  and  second  tributaries  entering  East  Fork  of 
Boulder  Creek  above  its  mouth.    Elevation,  4,780  feet. 


Plate  81,  fig.  2. 

The  collections  from  the  Matanuska  regicm  include  the  fragment 
here  figured,  which  represents  the  apical  portion  of  a  small  very  obtuse 
leaf.  The  fragment  is  about  4  cm.  long  and  a  little  less  than  2  cm. 
wide,  and  gives  little  evidence  of  an  increase  in  size  toward  the  base. 
The  substance  of  the  leaf  is  extremely  thick  and  the  nervation,  with 
the  exception  of  the  midrib,  is  made  out  with  difficulty.  The  mid- 
rib is  very  slender,  but  appears  to  reach  quite  to  the  apex.    The 

>  Llndley  and  Hatton,  F<w.  flora  Great  Britain,  toL  3, 1884,  pL  104. 

t  In  thJsoomieotiaii  it  may  be  worth  while  to  point  out  an  «ror  into  whldi  Seward  haa  liiUhn  Inoonaid- 
ertng  the  type^peoies.  In  his  Jnrassio  flora  of  the  Yorkshire  Coast,  1000,  p.  128,  he  says:  «Iii  1888,  Broof- 
niart  proposed  the  name  PMflbopterit  pMSIptI  for  the  idant  ilg^^ 

lyopkyOwn  mgotum;  the  latter  name  Is  quoted  by  the  French  aotbor  as  a  synonym,  althoiifh  the  plant 
was  not  described  in  the  FoitU  Fkra  antn  1834.  We  must  assume,  therefore,  that  Broognlart  saw  the 
desoriptko  by  the  Sn^tth  authors  some  years  before  Llndl^  and  Button  pnbUsbed  their  work."  Asa 
matter  of  f^Mt  Brongnlarfft  Histoire,  although  bearing  the  title-page  date  of  1838,  was  aotuaUy  pubUsbed 
in  parts  extending  over  the  period  Ihmi  1838  to  1888,  and  the  parts  10  and  11,  oovering  pages  887  to  410,  and 
plates  181  to  184,  withhi  which  fiUls  the  desertion  of  PkldnpUrii  pkimpti^  was  not  Issued  untfl  1880,  m 
worked  out  by  ZeUler  In  his  Valenciennes  flora,  1888,  p.  702.  This  shows  that  Broognlart  must  have  had 
lindley  and  Button's  work  before  him,  and  his  PUebopferit  pMKpii  natural 
synonym  of  Dtel^opkflhim  mgotum. 

*  Kongl.  Svenska  Vetenskaps-Ak.  Bandl.,  vol.  41, 1900,  pL  3. 
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nerves  emerge  at  an  an^e  of  about  45,  curve  slighilj  in  passing  out- 
ward, and  are  often  forked.  There  is  also  some  evidence  that  the 
nerves  may  anastomose,  but  the  leaf  is  so  thick  and  leathery  that 
this  point  is  obscured. 

The  generic  reference  is  somewhat  uncertain,  bat  in  all  reasonable 
int>bability  it  belongs  to  Sagenapteria.  It  is  quite  unlike  the  species 
just  described,  but  does  resemble  a  number  of  well<^own  forms. 
It  has  been  thought  best,  however,  considering  its  fragmentary 
nature,  not  to  give  it  a  specific  name. 

Occurrence. — 6700.  Upper  Matanuska  Valley,  Alaska.  Orest  of 
spur  between  first  and  second  tributaries  entering  East  Foi^  of 
Boulder  Creek  above  its  mouth.    Elevation,  4,780  feet. 

OTOZAMrrBS  PTBROPHTLLOmBS  BNogniart. 

Plate  79. 

0to9amUei  pUropkylloides  Brongniart  MSS.,  ScimfPBR,  Pal.  V^.,  vol.  2,  1870, 
p.  173.— Sapobta,  Plants  JurasBique,  vol.  2,  1875,  p.  152,  pi.  104,  figi.1,2; 
pi.  105;  pi.  106,  figs.  1,  2;  pi.  107;  pi.  108,  fig.  1;  pi.  110,  fig.  3.— BABTOim, 
Nogle  i  den  bornholniBke  Juraformation  forekommende  Planteforateninger, 
Bot.  Tidflskr.,  vol.  19,  1894,  p.  94,  pi.  2,  fig.  7.— MSllbr,  Bldrag  till  Bom- 
holms  fossila  floray  Gymnospenner,  Kongl.  Svenska  Vetenskape-Ak.  Handl., 
vol.  30, 1903,  p.  13,  pi.  1,  fig.  19;  pi.  8,  fig.  1 ;  pi.  7,  fig.  16. 

This  species  is  represented  by  several  examples,  the  largest  and  best 
being  the  one  figured.  In  size  and  shape  of  the  leaflets  it  appears  to 
agree  most  closely  with  several  of  the  figures  given  bySaportainhis 
Plants  Jurassique,^  being  if  anything  slightly  larger  than  the  French 
specimens.  The  examples  referred  to  this  species  by  MoUer  have  the 
leaflets  narrower  and  more  acute  than  the  ^tanuska  specimens,  but 
the  nervation  is  apparently  the  same  in  both. 

Occfwrrence. — 6699.  Upper  Matanuska  Valley,  Alaska.  Talus  from 
cliff  about  1  mile  up  the  next  to  the  lowest  creek  entering  the  East 
Fork  of  Boulder  Creek  from  the  south. 

6701.  Float  from  about  a  third  of  a  mile  below  locality  6700. 

OTOTZABfrraS  DOBNHOLMUENSIS  MMkrr 

Plate  81,  figs.  5,0. 

OtotamiUs  homholmien»i»  M5llbr,  Bidrag  till  Bornholms  foesila  flora,  Gymnoipw- 
mer,  Kongl.  Svenska  Yetenakape-Ak.  Handl.,  vol.  36,  1902,  p.  12,  pi.  2, 
figs.  1-7. 

The  two  fragments  figured  are  all  that  were  contained  in  the  Mata- 
nuska coUecticm,  and  while  not  very  weU  preserved  they  appear  to 
be  the  same  as  Otozamites  honihoimiensia  of  MSUer,  from  the  island  of 
Bomholm.  They  differ  slightly  in  being  a  Uttle  larger  and  in  haying 
the  pinnules  more  distinctly  alternate,  and  for  this  reason  the  iden- 
tification has  been  questioned.    The  nervation  is  very  obscurely  pre- 


» Pis.  106, 107. 
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servedi  but  so  far  as  can  be  made  out  it  is  the  same  as  in  the  Swedish 
specimens. 

Oceurrenee.— 6700.  Upper  Matanuska  Valley,  Alaska.  Crest  of 
spur  between  first  and  second  tributaries  Altering  East  Fork  of 
Boulder  Creek  above  its  mouth.    Elevation,  4,780  feet. 

PTBROPHTLI.I7M  RAJMAHALBNSB  Mwtto. 

Plate  80,  fig.  1. 

PUrophyllum  rajmahaleme  Morris  in  Oldham  and  Moms,  Foss.  Fl.  Gondwana 
SyBtem,  vol.  1, 1863,  p.  26,  pi.  IS,  figs,  a-5;  pi.  14;  pi.  18,  fig.  2.— Fontaine 
in  Ward,  Status  Meeozcic  floras  of  the  United  States,  2d  paper,  U.  S.  Qeol. 
Survey  Mon.  60, 1906,  p.  102,  pi.  21,  figs.  1-7. 

The  specimen  here  figured,  which  appears  to  be  from  the  basal  por- 
tion of  a  small  leaf ,  I  am  not  able  to  distinguish  from  specimens  fig- 
ured by  Fontaine  imder  the  name  of  PterophyUum  rajamahalense 
Morris.  Fontaine's  material  came  from  Douglas  County,  Oregon, 
where  it  is  said  to  be  one  of  the  most  abundant  species  present.  It  is 
said  to  be  somewhat  less  robust  than  the  specimens  described  by  Morris 
from  the  Rajamahal  series  of  India.  Fontaine  states  that  the  substance 
of  the  leaflets  is  thick  and  the  veins  are  difficult  to  count,  though  by 
close  study  of  a  great  many  specimens  he  has  made  out  the  number 
as  averaging  about  15.  In  the  present  example  the  substance  of  the 
leaflets  is  very  thick  and  the  nerves  are  obscure,  almost  obsolete  in 
fact,  and  in  the  figure  they  have  been  somewhat  accentuated. 

The  Rajamahal  series  of  India,  whence  this  species  was  first  de- 
scribed, is  held  to  be  of  liassic  age,  while  the  Oregon  locaUty  is  thought 
to  be  of  the  same  age  as  the  well-known  Jurassic  beds  at  Yorkshire, 
England — ^namely.  Lower  OdUte.  According  to  Fontaine  this  species 
is  the  same  as  that  described  by  Heer,^  under  the  name  of  Pterophyl- 
lum  sensinovianumy  from  the  Jurassic  of  Siberia.  If  the  determination 
of  the  position  of  the  Matanuska  localities  is  correct,  it  is  another  step 
in  showing  that  this  species  has  been  a  persistent,  long-lived  type. 

Oecwrrence. — 6698.  Upper  Matanuska  Valley,  Alaska,  about  }  mile 
up  the  next  to  the  lowest  creek  entering  East  Fork  of  Boulder  Creek 
from  the  south. 

PTISOPHTLI.UM  ABQUALB  (BnmgBtart)  NatlMnl. 

Plate  80,  fig.  3. 

PUrophyllvm  aequale  (Brongniart)  Nathorst,  Floian  vid  Bjuf  I,  Sveriges  geol. 
MedersOkning,  Ser.  0,  No.  27, 1878,  p.  11;  Floran  vid  HCganfts  ock  Helaing- 
boig;  Sveriges  geol.  MedersOkning,  Ser.  G,  No.  29, 1878,  p.  18,  pi.  ii,  fig.  13; 
Floran  vid  Bjuf  II;  Sveriges  geol.  MedeisSkning,  Ser.  0,  No.  83, 1879,  p.  67, 
pi.  XV,  figs,  e-10.— ZbuJiXR,  Fl.  Foss.  Tonkin,  1902,  pi.  49,  figs.  4-7. 

This  species  was  originally  described  by  Brongniart'  in  1825  from 
H5r  in  Scania  under  the  name  Nihsamal  segudUs,  and  has  subse- 

iHMr,0.,FLF»8.Arot.,Tol.4,pt.2(Jiim-F1.08t8ibcriBiMade8  Anmrtendas),  1870^  p.  106»  pL  M, 
fig.  8. 
t  Brcmgniart,  Obs.  sur.  y^.  foss.  d«  Hare,  Am.  Scl.  Nat.  Paris,  vol.  4, 1825,  p.  219,  pi.  12,  fig.  6. 
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quently  been  found  to  be  more  or  less  abundant  at  other  localities  in 
southern  Sweden  (Bjuf ,  HCganfis,  Bosharp,  Bomholm)  and  has  also 
been  found  in  other  widely  separated  parts  of  the  worid,  including 
north  Persia,  Tonkin,  China,  Mongolia,  Oregon,  and  now  Alaska. 

The  specimen  heife  figured  is  the  basal  portion  of  a  leaf  of  some 
magnitude  and  is  chiefly  remarkable  for  the  exceedin^y  thick  petiole. 
This  is  stronger  than  is  usually  shown  in  this  species,  though  occa- 
sionally it  may  reach  nearly  or  quite  this  size,  as  may  be  seen  in  one 
of  the  specimens  figured  by  Zeiller  in  his  Tonldn  flora  (pi.  49,  fig.  6). 
The  size  and  angle  of  insertion  of  the  leaflets  is  also  the  same  as  in 
the  figure  just  referred  to. 

The  specimen  under  consideration  agrees  very  well  with  some  of 
the  figures  given  by  Nathorst  in  his  Bjuf  flora  (pi.  15,  figs.  8, 10,  etc.), 
except  that  the  leaflets  in  the  Swedish  specimens  are  more  nearly  at 
right  angles  with  the  petiole  than  in  ours,  but  the  difference  is  of 
minor  importance. 

This  form  was  noted  by  Moller  ^  from  Bomholm,  but  as  it  was  a 
mere  fragment  its  reference  is  questioned.  The  figure  given  of  it 
shows  it  to  have  shorter  and  much  more  acute  leaflets  than  is  usual, 
and  its  reference  may  well  be  questioned. 

Under  this  name  Fontaine  has  figured  a  number  of  fine  leaves  from 
Douglas  County,  Oregon,  but  they  have  the  leaflets  broader,  closer 
together,  and  at  a  less  angle  of  insertion  than  the  majority  of  speci- 
mens figured  by  Nathorst,  Zeiller,  and  others  from  the  Old  World, 
but  these  variations  are  perhaps  well  within  the  limits  of  specific 
differentiation. 

Occurrence. — 6698.  Upper  Matanusha  Valley,  Alaska,  about  i  mile 
up  the  next  to  the  lowest  creek  entering  the  East  Fork  of  Boulder 
Creek  from  the  south. 

CTBNOPHTLI.UM  ANGU8TIPOIJUBI7  WmMbm. 

Plate  80,  fig.  2. 

Ctenophyllum  anguityblium  FoNTAmB  in  Ward,  Status  Mesozoic  floras  of  the 
United  States,  U.  S.  Geol.  Survey  Monog.  50, 1905,  p.  105,  pi.  22. 

This  specimen  is  referred  with  some  hesitation  to  Fontaine's 
species,  which  has  heretofore  been  known  only  from  the  Jiurassic  of 
Douglas  County,  Oregon.  It  is  very  much  smaller  than  many  of  the 
examples  figured  by  Fontaine  and  should  perhaps  be  described  as 
new,  but  it  is  so  fragmentary  that  the  full  lengths  of  the  leaflets  can 
not  be  determined  with  certainty.  So  far  as  can  be  made  out  it 
might  well  enough  be  either  a  small  leaf  of  this  species  or  the  upper 
portion  of  a  leaf  of  medium  size,  yet  considering  the  differences  it 
has  been  thought  best  to  question  the  reference. 

1  llOlter,  H.,  Bldng  till  Bornholms  Iton.  flofi,  OynuunpflniMr,  Koogl.  8v«ntlai  VtCMiikaps-Ak.  Handl., 
vol.  SO,  1908,  p.  1%  pi.  8,  fig.  11. 
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Occurrence. — 6698.  Upper  Matanuska  VaUey,  Alaska,  about  | 
mile  up  the  next  to  the  lowest  creek  entering  the  East  Fork  of  Boulder 
Creek  from  the  south. 

NILSSONU  POLTM CMIPHA  flrlwk. 

Plate  81,  fig.  4. 

N%l$$onia  polymorpha  Schbkk,  Fom.  floia  Qienzschichtens  d.  KoupefB  u.  Lias 
Fiankens,  1867,  p.  127,  pi.  29;  pi.  30,  figs.  1-^.— Nathorst,  Bidng  tall 
Sveriges  foes,  floia,  Kongl.  Svenska  Vetenaki^w-Ak.  Handl.,  vol.  14, 1876,  p. 
40,  pi.  8,  figs.  2-15;  pi.  9;  pi.  10;  pi.  11. 

This  species,  as  may  be  seen  in  the  two  papers  above  quoted  by 
Schenk  and  Nathorst,  is  an  extremely  variable  one,  showing  a  great 
range  in  size  and  outline  of  the  leaf;  in  fact,  the  diversity  is  so  great 
that  it  would  seemingly  do  no  harm  to  divide  the  species  up  at 
least  into  a  number  of  well-marked  forms,  as,  indeed,  had  been  done 
before  the  species  was  defined  by  Schenk,  especially  if  it  could  be 
shown  that  tiiere  were  any  stratigraphic  rdations  established  for  the 
several  forms.  But,  be  this  as  it  may,  there  are  no  data  available  in 
this  country  that  would  make  such  a  course  possible;  in  fact,  the 
only  specimen  contained  in  the  present  collection  is  the  one  here 
figured  which  is  a  mere  fragment  from  the  middle  of  a  mediumndzed 
leaf  with  entire  margins. 

Occurrence. — 6700.  Upper  Matanuska  Valley,  Alaska.  Crest  of 
spur  between  first  and  second  tributaries  entering  East  Fork  of 
Boulder  Creek  above  its  mouth.    Elevation,  4,780  feet. 

PACnOPHTLLUM  FALCATUM  BvMta. 

Plate81,  fig.  1. 

PagiopkyUum  fakatum  Babtolin,  Nogle  i  den  bornholmake  Juiafonnatum  ton* 
kommende  Plantefonteninger.— M5llbr,  Bildiag  till  Bamholms  fosBila  fioia, 
Gynmospermer,  Kongl.  Svenska  Vetenakampe-Ah.  Handl.,  vol.  86, 1902,  p. 
32,  pi.  5,  fig.  13. 

The  Alaskan  material  includes  a  number  of  small  branches  and 
branchlets  that  appear  to  be  best  referred  to  this  species.  They  are 
slightly  smaller  than  the  original  species  given  by  Bartolin,  but  are 
indistinguishable  from  the  fragments  figured  by  Mdller,  who,  how- 
ever, has  questioned  their  reference  to  Bartolin's  species. 

Occurrence. — 6700.  Upper  Matanuska  Valley,  Alaska.  Crest  of 
spur  between  first  and  second  tributaries  entering  East  Fort  of 
Boulder  Creek  above  its  mouth.    Elevation,  4,780  feet. 
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EXPLANATION  OF  PLATES. 

NoTX.— The  fignres  in  these  plates  were  all  made  natural  size,  but  by  an  unfortu- 
nate error  they  have  been  slightly  reduced. 

Plate  79. 

Otozamites  pteropkylhide$  Brong^iiart.    Oat.  No.  34,994,  U.S.N.M. 

Platb  80. 

Fio.  l.—PterophyUuM  rajnuUialefm  Morris.    Cat.  No.  34,995,  U.S.N.M. 

2.-'CUnopkylhm  angutttfoUum^  Fontaine.    Cat.  No.  34,996,  U.S.N  Ji. 
^.^PterophyUum  aequaU  (Brongniart)  Nathorst.    Cat.  No.  34,997,  U.S.N  Ji. 

Plate  81. 

Fio.  l,^Pagiophylhmifakahm  Bartolin.    Oat.  No.  34,996,  U.S.N.M. 
2.'-^agenapUn$7,  species.    Oat.  No.  34,999,  U.S.N.M. 
S,^CladojMebii  kirtal  M611er.    Oat.  No.  35,000,  U.S.N.M. 
4.— JViZgfoma  polynwrpha  Schenk.    Oat.  No.  35,001,  U.S.N.M. 
5,  e.-^tozamitea  bamhohniermit  MIHler.    Cat.  Nos.  35,002,  35,003,  U.S.N .M. 

Plate  82. 

Fias.  1-4.— ZHe^opAytttim  nOttfrnt  (Brongniart)  GK^pert    Oat  Nos.  35,004,  35,005» 
35,006,  35,007,  U.S.N  Ji, 
5.-^to2amtte«,  spedes.    Cat.  No.  35,008,  U.S.N  Ji. 
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Lower  Jurassic  Flora  from  Alaska. 
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Lower  Jurassic  Flora  from  Alaska. 
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STUDIES  OF  WEEVILS  (RHYNCHOPHORA)  WITH  DESC!RIP. 
TIONS  OF  NEW  GENERA  AND  SFECSIES. 


By  W.  DwiGHT  PnsBOE. 
OfiheBwreaaofBniomologffy  United  8taU$  DepartmerU  of  Agriculture. 


The  group  Rhynchophora  was  originally  defined  for  those  Coleop- 
tera  with  tetramerous  tarsi  which  are  provided  with  a  beak,  and  has 
for  a  long  time  ranked  as  a  suborder  of  Coleoptera.  Recent  studies, 
however,  tend  to  subordinate  the  Rhyndiophora  as  a  part  of  a  series, 
the  other  part  being  the  group  known  as  the  Phytophaga.  This  ar- 
rangement is  far  more  satisf artoiy  because  of  the  evident  transitions 
from  one  group  to  the  other. 

It  is  impossible  to  make  a  finear  arrangement  of  the  superfamilies 
in  this  series  because  of  several  varying  characters — ^namely,  the 
tarsi,  the  maxillary  palpi,  the  submentom,  the  antennae,  the  labrum, 
and  the  beak. 

The  tarsi  are  five-jointed,  with  the  fourth  joint  minute  and  anchy- 
lose  with  the  fifth,  and  mih  the  third  bilobed  in  Cerambycoidea, 
Chrysomeloidea,  Mylabroidea,  and  Scolytoidea.  lliey  are  foxu*- 
jointed,  with  the  third  minute  and  anchylosed  with  the  fourth  and 
wiUi  the  second  bilobed  in  Aglycyderoidea.  Finally,  they  are 
four-jointed  with  the  third  bilobed  in  Brentoidea,  Flatystomoidea, 
Doydirhyndioidea,  Attelaboidea,  Brachyceroidea,  and  Curculionoidea. 

llie  maxillary  palpi  are  normal  and  flexible  in  the  Cerambycoidea, 
duysomeloidea,  Mylabroidea,  Brentoidea,  Flatystomoidea,  and 
Doydirhynchoidea,  and  rigid,  nonflexible  in  Scolytoidea,  Aglycy- 
deroidea, Attelaboidea,  Brachyceroidea,  and  Curculionoidea. 

The  labrum  is  distinct  in  Cerambycoidea,  Chrysomeloidea,  My- 
labroidea, Flatypodidae  of  Scolytoidea,  Flatystomoidea,  and  Doydi- 
rhynchoidea; and  absent  or  indistinct  in  Scolytidae,  Aglycyderoidea, 
Brentoidea,  Attelaboidea,  Brachyceroidea,  and  Curculionoidea. 

llie  submentum  is  not  pedunculate  in  Cerambycoidea,  Chrysome- 
Icndea,  Brentoidea,  Flatystomoidea,  and  Brachyceroidea,  and  is 
pedunculate  in  Mylabroidea  and  Attdaboidea. 

llie  antennae  are  simple,  nongeniculate,  nonclavate  in  Ceramby- 
coidea, Chrysomeloidea,  Mylabroidea,  Aglycyderoidea,  and  part  of  the 
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Brentoidea;  nongeniculate  but  clavate  in  Flatystomoidea,  Doydiriiyn- 
choidea,  Attelaboidea,  and  Brachyceroidea;  geniculate,  nonclavate 
in  part  of  the  Brentoidea;  geniculate  and  clavate  in  Scolytoidea  and 
Curculionoidea. 

In  these  characters  it  will  be  noted  that  the  superfamily  having 
the  greatest  number  of  specialized  general  characters  is  the  Curcu- 
Eonoidea.  On  the  other  hand,  it  will  be  noted  that  the  Scolytoidea 
are  intermediate  between  the  beaUess  Cerambycoidea,  Girysome- 
loidea,  and  Mylabroidea,  and  the  beaked  Rhynchophora. 

Even  in  the  larvae  we  find  a  progression  of  characters.  Hie  Ceram- 
bycoidea  and  Chrysomeloidea  with  a  few  exceptions  have  the  larvae 
provided  with  legs*  The  Mylabroid  larvae  are  provided  with  legs 
only  in  the  first  stage.  Legs  are  also  found  in  the  larvae  of  the  Platy- 
stomoidea.  Hie  other  groups  have  legless  larvaci  although  there  are 
occasionally  found  tuboxJes  or  rings  where  the  l^s  should  be. 

The  writer  has  followed  the  prevailing  tendency  in  considering 
the  groups  known  to  LeConte  and  Horn  as  families  to  be  worthy  of 
superf andly  rank.  Hie  following  taUe  is  proposed  as  a  guide  for 
the  arrangement  of  superfamilies  in  the  series  IHiytophaga.  This 
series  in  the  classification  of  Kolbe  belongs  in  the  Ctarder  Coleoptera, 
Suborder  Heterophaga,  Legion  Symphyogastra,  IHialanx  Synactos- 
temata,  Superseries  Anchistopoda. 

TABLE  or  8UPIBFAMILIB8  Of  THB  PBTTOPHAOA. 

1.  Tun  five-jointed,  the  fourth  joint  minute  and  anchylosed  with  the  fifth,  thiid 

ufluaUy  bilobed ,  head  not  prolonged  into  a  distinct  b«Jc .  Subseriee  Fhytophaga  2 . 
Taid  four- jointed;  head  prolonged  into  a  distinct  beak.  Sub8erieBRhynchoph<Hra  5. 

2.  Maxillary  palpi  fiexible,  lahrum  distinct 3. 

Maxillary  palpi  rigid,  labrum  sometimee  lacking,  submentum  not  pedunculate; 

front  very  slightly  prolonged  into  a  broad  beak;  antennae  geniculate,  clavate. 

SCOLYTOIDEA  Hopkins. 

3.  Submentum  not  pedunculate;  head  not  prdonged  into  a  beak 4« 

Submentum  pedunculate;  front  piolonged  into  a  broad,  quadrate  beak;  antennae 

inserted  in  front  of  the  eyes,  variable  in  length,  senate  or  pectinate;  tibial  spurs 
distinct  or  obsolete MYLABROIDEA,  new  superfamily. 

4.  Antennae  usually  long  or  greatly  developed,  frequently  inserted  upon  frontol 

prominences;  front  often  vertical,  laige  and  quadrate;  tibial  spurs  distinct. 

OERAMBYGOIDBA,  new  si^Mffamily. 
Antennae  moderate  or  short,  not  inserted  upon  frontal  prominences;  front  smallf 
oblique,  sometimes  inflexed;  tibial  spurs  usually  wanting. 

CHRYSOMELOIDEA,  new  superfamily. 

5.  Third  tanal  joint  minute,  anchylosed  with  the  fourth,  second  usually  bibbed; 

head  pfdonged  into  a  beak  in  at  least  one  sex;  antennae  nongeniculate,  non- 
davate;  maxillary  palpi  rigid;  labrum  absent 

A6LYCYDEB0IDEA,  new  superfamily. 

Third  tanal  joint  not  minute,  usually  bilobed,  head  prolonged  into  beak  in  boUi 

sexes 6. 

6.  Antennae  nonclavate,  geniculate  or  nongeniculate;  labrum  absent;  maxillary  palpi 

fiexible;  submentum  nonpedunculate... BRENTOIDEA,  new  superfamily. 
Antennae  clavate 7. 
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7.  Antennae  stnifi^t,  or  very  feebly  geniculate  (Orthoceri) 8. 

Antennae  geniculate;  maxillary  palpi  abnonnal  rigid,  conical,  the  joints  dimin- 

iahing  succenively;  labrum  absent;  beak  well  developed,  variable  in  form. 

GURGULIONOIDEA,  Hopkinfl. 

8.  Maxillary  palpi  normal,  flexible;  labrum  distinct 9. 

Maxillary  palpi  rigid,  conical,  the  joints  diminishing  successively;  labrum  never 

distinct 10. 

9.  Anteruff  coxae  globose;  pygidium  more  or  less  exposed;  submentum  ncrt  pedun- 

culate  PLATYSTOMOIDEA,  new  superiunily. 

Anterior  coxae  conical;  pygidium  not  exposed. 

DOYDIRHYNCHOIDEA,  new  superfamily. 
10.  Submentum  pedunculate;  mentum  often  very  small;  maxillae  free. 

ATTELABOIDEA,  new  superfimily. 
Submentum  without  a  peduncle,  at  any  vestige  of  one;  mentum  covering  the 
maxillae,  except  sometimes  at  their  base;  beak  more  or  less  robust,  never  slender 
and  filifonn;  scrobes  attaining,  or  almost  so,  the  commissure  of  the  mouth. 

BRAGHYCEROIDEA,  new  superfamily. 

The  saperf amily  Mylabroidea  is  the  old  family  Bruchidae.  The 
genera  in  this  group  have  become  greatly  confused.  The  name 
Bruchus  was  first  used  by  Geoffroy  in  1762  for  two  species,  only  one 
of  which  was  definitely  associated  by  the  quotation  given  with  a 
name.  This  was  Cerambyx  fur  Linnaeus  which  becomes  type  of 
Bruchus  and  causes  that  genus  to  replace  Ptimis  Linnaeus.  Bruchus 
Linnaeus  was  not  described  until  1767,  being  based  on  (pm  Linnaeus) 
pisorum  Linnaeus.  Besides  being  preoccupied  it  was  an  isogenotype 
of  Mylahris  Geoffroy  1762,  which  was  based  on  three  species,  the  fijrst 
identified  being  No.  1,  fiMrum  Linnaeus,  and  of  Laria  Scopoli  1763, 
of  which  Bedel  in  1901  designated  the  type  as  (jMiicis  Scopoli)  pis- 
orum Linnaeus. 

The  superfamily  A^ycyderoidea  includes  the  families  Aglycy- 
deridae  and  Froterhinidae. 

The  superfamily  Brentoidea,  based  on  the  genus  Brentua  Fabricius, 
is  the  old  family  Brenthidae. 

The  superfamily  Flatystomoidea  is  the  old  family  Anthribidae. 
It  is  to  be  divided  into  the  families  Bruchelidae  (Urodonidae),  Platy- 
stomidae  and  Choragidae.  The  generic  name  Anthribus  fares  as 
badly  as  Bruch/ua.  The  name  Anihrilms  was  first  used  by  Geoffroy 
in  1762  for  four  species,  of  which  only  one  was  at  the  time  identifiable 
by  the  quotations  ffvea.  This  was  Dermestea  ptdicarius  IJxmMiQB 
now  plac^  in  the  Nitidulidae.  MftUer  in  1764  gave  AnOiribus  the 
same  meaning;  De  Geer  in  1776  based  his  genus  on  a  species  ruier; 
Mtkller  in  1776  based  his  genus  on  a  species  gldber;  Gairville's  1798 
conception  was  based  on  ruficoUis,  a  Salpingid ;  Fabricius  in  1790  gave 
the  name  the  sense  which  has  since  been  followed.  As  the  name  was 
many  times  excluded  from  the  Rhynchophora  the  choice  for  the 
typical  genus  fell  to  the  next  oldest  valid  name  in  the  superfamily, 
which  was  Platystomos  Schneider  (1791),  of  which  Bedel  (1881) 
designated  the  type  as  alhimis  Linnaeus. 


Digitized  by  VjOOQIC 


464  PBOCBBDINOS  OF  THB  NATIONAL  MUSEUM.  vol.51. 

The  superf amily  Doydirhynchoidea  is  the  old  family  Bhinoma- 
ceridae.  The  genus  name  Rhinomaeer  was  fiist  used  by  Geoffifoy  in 
1762  for  11  species,  only  one  of  which  was  definitely  associated  by 
quotations  with  a  named  species.  This  was  Attdabua  caryli  Linnaeus, 
which  has  been  designated  by  Bedel  (1885)  as  type  of  Attdabua 
linnaeus  (1 758).  The  Fabrician  (1 787)  genus  Bhinamacer  is  based  on 
attddboides  Fabricius  and  is  a  synonym  of  Oimber%$  Des  Gozis.  The 
oldest  generic  name  available  is  therefore  Daydirhynchas  Dejean 
(1821)  based  on  auslriaeui  Olivier.  This  generic  name  has  been  fre- 
quently emended. 

The  superf  amily  Attelaboidea  has  as  its  type-genus  Attddbus  Lin- 
naeus (1758)  and  contains  the  following  families:  Apionidae  (Belidae), 
Attelabidae,  Taohygonidae,  Pterocolidae,  and  Oxyrhynchidae. 

The  superfamily  Brachyceroidea  has  its  type-genus  Brachycerus 
Olivier  and  contains  the  families  Brachyceridae  and  Microoeridae. 

The  superfamily  Curculionidea  is  the  old  family  Curculionidae, 
based  on  Ourculio  Linnaeus  (Balanimis  Germar)  of  which  the  type  was 
designated  by  LatreiUe  (1810)  as  nucum  Linnaeus.  It  contains  the 
families  Psallidiidae  (Brachyrhinidae),  Psalidiiridae,  Plinthidae,  Hy- 
peridae,  Curculionidae,  Orobitidae,  Cryptorhynchidae,  Rynchophor- 
idae  (Calandridae),  and  Cossonidae. 

The  superfamily  Scolytoidea  (Ipoidea  Swaine)  is  the  old  family 
SoolytidaB,  and  is  based  on  Scolytus  Oeoffroy  1762. 

More  complete  discussions  of  these  various  families  will  be  presented 
from  time  to  time. 

PSALLIDIIDAE,  new  family  (OTIORHYNCHIDAE, 
BRACHYRHINIDAE). 

SuMamily  Psaludhnab  (Brachyderini). 

TBIBX  THTLACinxn. 
EXOPHTHALMODES»  i 


ExopfUkalmua  (Sch&iheir)  Champion  (part),  Biol.  Oentr.  Amer.  Ooleopt.,  voL  4^ 
1911,  pt.  3,  pp.  249-270  (not  Exophthalmut  Latraille). 

Champion  has  included  in  his  genus  SchOnherr's  type  quadrivU" 
iatus  Oliyier,  tiicaraguensis  Bovie  and  acdhris  Boheman,  all  of  which 
undoubtedly  belong  to  Diaprepes  SchOnherr,  because  of  the  presence 
of  vibrissae  on  the  lateral  anterior  margin  of  the  prothorax. 

Thirteen  specimens  of  quadrivittatU8f  five  of  nicaraguenaia  deter- 
mined by  Champion,  and  15  of  acdlaHs  have  been  personally  examined. 

Other  tiian  these  and  possibly  a  few  other  species.  Champion  had 
a  distinct  Thylacitine  (Brachyderine)  genus  before  him.  Specimens 
determined  by  him  are  at  hand  in  tlie  following  species:  verecundua 
Chevrolat,   cupreipea  Champion,   cariniroatria  Boheman,   vitticdUia 
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Champion,  opuleniua  Boheman,  eameipeM  Champion,  agre$H$  Bohe- 
man,  dialigma  Champion,  acalplua  Champion,  impodtus  Pascoe,  tri- 
angulifer  Champion,  dupUeatua  Champion,  eoeruUovittatua  Champion, 
hmarii  Champion,  JekeUcmus  White,  and  mdcierus  Champion. 

From  these  I  have  selected  oputrntua  Boheman  as  type.  SchOn- 
herr's  (1826)  generic  name  ExophOuUmus  is  preoccupied  by  Latreille 
(1826). 

Family  CURCULIONIDAE. 

RmNiNAE,  new  subfamily  (Magdalini). 

This  subfamily  is  b  ased  on  the  genus  Rkina  Latreille,^  1802.  Rhina 
was  based  on  two  species  harUcomia  Fabricius  and  eeraai  Fabricius, 
the  latter  being  questioned.  Crotch  is  1870  designated  larb%eomi$  as 
type.  Latreille's  1807 '  use  of  Rhina  is  entirely  different  and  is  based 
on  barhirogtria  Fabricius.  In  1810  Latreille  cited  harhiroBtria  as  type 
of  Rhinua.  This  species  belongs  to  the  Cossonidae.  To  differen- 
tiate the  two  subfamilies  we  will  call  the  curculionid  group,  Rhininae, 
based  on  Rhma^  and  the  Cossonid  group  Orthognathinae  based  on 
Orthognaihua  Schdnherr,  the  next  oldest  genus. 

The  genus  Magdalia  Oermar,  1817,'  has  for  its  type  (aierrima  Lin- 
naeus) armigera  Geoffrey.  The  name  Rhinodea  Dejean  (1821)  is  a 
Bynonjm  of  Migdalia.  The  genus  Edo  CJermar  (1819)  is  based  on 
(pruni  Linnaeus)  ruficcrma  Linnaeus.  The  preoccupied  genus  Thtrnir 
nophUua  Schdnherr  has  for  its  type  violaceua  Fabricius,  and  Panua 
SdiOnherr  is  based  on  a  synonym  of  barbicomia  Latreille.  Rafinesque 
(1815)  proposed  RMnoatamua  as  a  substitute  for  Rhina. 

All  of  these  names  are  at  present  considered  as  belonging  to  one 
genus  with  four  subgenera,  which  may  ultimately  be  separated.  As 
the  genus  now  stands  in  the  European  check  list  the  genus  should  be 
Rhina  Latreille  with  subgenus  1,  MagdoHia  Oermar  (Thamnophthia 
Schfinherr,  Rhinodea  Dejean) ;  subgenus  2,  Rhina  Latreille  {Rhinoa^ 
iomua  Rafinesque,  Pamia  Schdnherr) ;  subgenus  3,  Edo  Oermar;  and 
sul^enus  4,  Panopaia  Daniel. 

The  North  American  species  have  not  been  arranged  in  accordance 
with  the  subgeneric  groupings. 

CARCiiiiiNAE,  new  subf amfly. 

This  subfamily  differs  from  the  Lsmosacdnae  by  having  the  front 
coxad  partly  contiguous  and  from  the  Rhininae  (Magdalidinae)  by 
having  the  first  two  abdominal  segments  partly  concave  and  by  hav- 
ing the  pygidium  covered,  while  the  claws  are  single. 

1  Hist.  Nat.  Odn.  et  Part,  das  Crust,  et  Ins.,  vol.  3, 1802,  pp.  196-lW. 
s  Q9IL  Crust,  et  Tnstct.,  vol.  2, 1807,  pp.  368,  280. 
*lCag.  der  Ent.,  vol.  2, 1817,  p.  339. 

36399'--Proc.N.M.vol.51— 16 80 
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Gmam  CABCILIA  RmMi»  1874. 

CareOia  Robloi*,  Ana.  Soc.  Ent.  Belg.,  vol.  17, 1874,  pt.  2,  pp.  152-166.    Type 

MtrigieoUU  Bodab,  monotypic. 
THt^omoffdaUg  FaUs,  Truui.  Amer.  Ent  8oc.,  vol.  89,  1918,  No.  1,  pp.  87-88. 

Type,fiucUau»  Fdl,  by  odginal  derigmition. 

The  following  is  a  translation  of  the  original  description,  which 
was  published  in  French: 

He«d  laige,  euglobtiltf,  dedivons  in  front.  Beek  drooping,  as  long  as  head,  roboit, 
a  Httleenlaiged  toward  the  tip;  acrobea  antetic^  in  the  male,  or  behind  the  ndddle  in 
the  female,  arcuate,  ftron^y  dbliqne  and  attaining  the  base.  Antennae  rather  long, 
robnee,  especially  in  the  male,  not  strongly  elbowed;  acape  short,  capitate;  fonide 
seven-Jointed,  first  two  Joints  elongate,  sabeqnal,  obconical,  the  third,  fourth,  and  fifth 
snbtcnbinate,  and  the  last  joints  diorter  and  transveise;  dnb  elongate,  oval,  apically 
acuminate,  four-Jointed,  pubescent.  Eyes  very  large,  transveise,  oval,  shortly  approx- 
imate above. 

nN>thoEaz  as  long  as  wide,  convex,  fed>ly  bisinuate  at  base,  with  posterior  angles 
rectangular,  without  ocular  lobes,  strongly  and  angularly  emaiginate  beneath. 

Bcutellum  moderate,  triangularly  rounded.  Elytra  elongate,  hardly  wider  than 
the  prothorax;  covering  the  pygidium. 

Legs  short,  very  robust,  compressed.  Femora  dentate.  Tibiae  stron^y  unguicu- 
lateatapex,  unguis  in  form  of  a  straightened  daw.  The  three  first  Joints  of  the  tarsi 
very  large;  the  daws  of  the  fourth  divaricate,  dentate  beneath.  Mesoetemal  process 
narrow.  Second  segment  of  the  abdomen  as  long  as  the  two  following  together,  sepa- 
rated from  the  first  by  a  suture  almost  effaced  at  the  middle  and  curved  at  this  place. 
The  abdomen  ii  narrow,  angular. 

The  typical  spedes  of  the  genus  are  Japanese. 

TABLI  OF  SUBOBHBU  OF  r.AM^.i4 

1.  Claws  toothed  beneath CartUia  Rodofs. 

2.  Claws  sing^ TnekomagdaluFBli. 

TABLE  OF  TBS  MOBTH  AUEMICAX  8PBCB8  OF  TB1CH0MA0DAU8. 

1.  Vestiture  quite  uniform. 2 

Yestiture   more   condensed  with  semiglabrous  areas  unicolorous  fawn-colcured 

conapertaFdU. 

2.  Vestiture  mottled  reddish  and  grayish  above  almost  uniform  grayish  beneath  for 

anterior  portions  but  reddish  on  abdomen .famAata  PUl. 

Vestiture  uniformly  whitish atrato  PUl. 

CABCnU  (TUCHOMAGDALIS)  FASCUTA  FML 

Tridiomagddlitfaaciatui  Fall,  Trans.  Amer.  Ent.  Soc.,  vol.  39, 1913,  pp.  37, 38. 

A  male  specimen  is  at  hand  collected  by  H.  S.  Barber,  on  Redwood 
Creek,  Blair's  ranch,  Hmnboldt  Comity,  California,  June  13. 

This  specimen  has  tiny  denticles  beneath  about  the  middle  of  the 
femora,  thus  answering  Roelofs'  diagnosis  of  the  genns.  It  measures 
slightly  over  5  mm.  in  length.  The  first  abdominal  suture  is  indis- 
tinct and  curved  forward  at  the  middle.  This  character  is  also 
brought  out  by  Roelofs. 
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CAWmik  (mCBOMAGDAUS)  OOmWMSk  FML 

Trit^omagdoKi  ctmtptnu  Fail,  Twib.  Amer.  Ent.  Soc.,  vol.  d9, 1918,  p.  38. 

The  name  is  speDed  canspenua  at  the  bottom  of  the  page,  thus 
provmg  the  original  use  to  be  a  typographical  error. 

A  specimen  is  at  hand  from  Lc«  Oatos,  California,  in  the  Hubbard 
and  Schwarz  collection.  There  is  no  indication  of  denticles  on  the 
femora.    The  first  abdominal  suture  is  as  in  the  preceding  species. 

CAWmik  CmCHOiiAODAUS)  AnUTA  FML 

Tridumagdalit  atnOui  Fall,  Trans.  Amer.  Ent.  Soc.,  vol.  89, 1918,  p.  88. 
No  specimen  of  this  species  has  come  to  hand. 

Orchestinae,  new  subfamily. 

TABLE  or  TBIB18. 

1.  Front  legs  nomial,  non  saltatory 2 

Front  1^  saltatory Ordteatmi 

2.  Firothorax  with  more  or  len  developed  ocular  lobes Loneophorini 

Firothorax  without  ocular  lobes AtUhtmommi 

LOHOOPHOBIHI,  new  tribe. 
CeraU>pids$  Lacobdauui,  Gen.  Goleop.,  vol.  6, 1863,  p.  589. 

In  Lacordaire's  tables  the  specimens  of  Loncophorua  before  the 
writer  would  readily  fall  in  the  group  CeraiopideSf  and  asLancophorus 
is  the  oldest  genus  the  tribe  will  take  its  name  from  it. 

The  tribe  is  separated  from  Anthonomini  by  the  presence  of  more 
or  less  well-defined  ocular  lobes  on  the  prothorax.  C!hampion  has 
associated  the  genera  Ohehtonyx,  Ceratopria,  and  AeafdhohvMum 
with  the  Erirhininae  because  of  these  lobes,  but  it  seems  better  to 
arrange  them  in  the  Qrchestinae  with  Lancopharua. 

If  the  genus  Loneophorua  were  admitted  in  the  true  Anthonomini  it 
would  be  associated  in  the  tables  with  Cfhdonychus,  from  which  it  is 
readily  separated  by  its  long  beak,  its  long  front  legs,  its  slight  ocular 
lobes,  and  the  long  slender  antennae. 

Genns  LONCOPHORUS  Chevrolat 

Loneophorui  Chxvbolat,  Ann.  Soc.  Ent.  France,  vol.  1, 1832,  pp.  215-217.    (Not 

Londioj^iorus  Germar  1824  in  Lamellicomes) 
LondiophcfUi  GsiaaNGBB  and  Harold,  Gat.  Ooleop.,  vol.  8, 1871,  p.  2498. 

This  genus  was  founded  on  two  species,  oUiquua  Chevrolat  and 
pamsiia  Fabricius,  of  which  ohUquua  is  hereby  designated  as  type. 
SchOnherr  in  1836,^  designated  as  type,  ehewroUUi  Oyllenhal,  which 
was  not  originally  included  and  can  not  therefore  serve  as  type. 

The  genus  contains  a  number  of  species  from  the  West  Indies, 
Central  and  South  America,  of  which  the  four  following  are  char- 

>  Q«n.  et  sp.  Cure.,  vol.  3, 1886,  p.  892. 
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acterized  by  a  large  spindlenshaped  white  marking  on  the  elytra. 
It  is  quite  possible  that  some  synonomy  may  develop  among  the  first 
three  mentioned  below. 

LONCOPHCMICS  OBUQUUS  CkmwwtiaL 

Loneophortu  obliquus  Chbvbolat,  Ann.  Soc.  Ent.  France,  vol.  1,  1832,  p.  218, 

pi.  5,  fig.  1. 
Londiophonu  obliquus  CHAMnoN,  Biol.  Gentr.-Amer.,  Ooleop.,  vol.  4,  pt.  4, 1903, 

p.  162. 

This  species  was  originally  described  from  Rio  Janeiro,  Brazil,  and 
is  recorded  by  Champion  from  Nicaragua. 

Recently  three  handsome  live  female  specimens  were  received  by 
Representative  Rufus  Hardy,  of  Texas,  from  Panama  on  fruit  of 
Ceiba  ceiba  and  transmitted  to  the  writer  under  date  of  June  19, 1913. 
These  specimens  agree  qtdte  well  with  Chevrolat's  figure  and  descrip- 
tion, but  almost  as  well  with  Olivier's  figure  and  description  of  the 
Cuban  stigma  and  Germar's  description  of  petiminosus. 

LONCOPHOBUS  DAVIESn  Sw«denu. 

CvTcuUo  dttoiuii  Swederus,  Acta  Hohniae,  vol.  3, 1787,  p.  194,  pi.  8,  fig.  5. 
Rhywhsenus  stigma  Ouyibr  (not  Cwrculio  stigma  Linnaeus  1767),  Entomologie, 

vol.  6, 1807,  p.  194,  pi.  8,  fig.  87. 
Lonoophorus  petimLnosus  Gerhar,  Schdnherr's  Gen.  et  Sp.  Cure,  vol.  3, 1836, 

p.  395. 
Londiophorus  petiminosus  Gundlach,  Contr.  Ent.  Cubana,  vol.  3, 1891,  p.  290. 

There  still  remains  a  Uttle  doubt  concerning  the  synonym  which  is 
given  by  Oermar.  Gundlach  records  tlus  species  as  breeding  in  the 
the  seeds  of  silk  cotton  (Ceiba  ceiba)  in  Cuba.  The  description  given 
by  Swederus  answers  perfectly  for  a  Loncopharua,  but  the  locality  is 
given  as  New  York. 

LONOOPHORUS  HCMERAU8  Cherraliit. 

Loncophoms  humerdlis  Chbvrolat,  Ann.  Soc.  Ent.  Fiance,  vol.  1, 1832,  p.  442. 

This  is  also  a  Cuban  species  and  probably  identical  with  the  pre- 
ceding. 

lonoophorus  NrnOUS  CIuubpIob. 

Several  live  adults  were  bred  from  fruit  of  BunckosiamacrophyUa 
Rose?  sent  by  C.  Werkle  from  San  Jose,  Costa  Rica,  in  quarantine 
at  Washington,  District  of  Columbia,  October  22,  1914,  by  H.  L. 
Sanford.  This  species  occurs  in  Mexico,  Guatemala,  Panama,  and 
Colombia.  

LONCOPHOBUS  GHEVBOLATI  GyfleBhal. 

A  single  crushed  specimen  of  this  species  is  at  hand  from  San  Ber- 
nardino, Paraguay,  collected  by  K.  Fiebrig  from  fruit  of  ChoriHa  ape- 
dosaj  September  2.  This  species  is  distinguished  especially  by  the 
multistriate  beak,  the  castaneous  color,  and  the  relatively  shorter 
beak,  which  is  not  as  long  as  the  body  in  the  female. 
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LONCOPHOBU8. 

Other  species  in  the  genus  are  parasiUi  Fabricius  from  Cayenne, 
fariia  Champion  of  Panama^  fasiformis  Champion  of  Mexico,  Guate- 
mala, and  Panama,  fustalahia  Giampion  of  Panama,  and  verruciger 
Champion  of  Costa  Rica. 

OROBITIDAE,  new  family. 

OROsmNAB,  new  subfamily  (Cryptorhynchinae). 

TUbe  TTLODINI. 
Gemis  LEIOMEROS  (ChemM)  Bohemaiu 

Leiomems  (Gheviolat  MS.)  Bohbman,  SchOnhenr's  Gen.  at  Sp.  Cure.,  vol.  8, 1844, 
pt.  1,  p.  266.  Based  on  Coelo$temu9  {Leiomenui)  glabiirottrU  (Chewolat) 
Boheman. 

Coeloitermu  SchOnhsbb,  Cure.  Disp.  Meih.,  1826,  p.  284  (not 
Coeloitemus  Sahlbeig,  1823)  type,  oomperms  Qennar. 

The  original  usage  of  Coehstermis  by  Sahlberg 
makes  bdUeaius  Sahlberg  the  type  of  that  genus, 
and  it  therefore  replaces  the  erroneous  use  of  Orypt- 
(yrhynchnjLB  as  found  in  Gemminger  and  Harold  and 
other  authors.  The  type  of  Oryptarhynchua  lUiger 
was  designated  by  Latreille  in  1810  as  periearpma 
Liinnaeus,  which  is  also  type  of  Rhinancus.  In 
view  of  the  fact  that  SchOnherr's  Oodostenms  is 
left  without  a  name,  it  is  necessary  to  search 
for  some  other  available  name.  The  only  name 
thus  found  is  the  manuscript  name  Leiamerus, 
established  in  the  synonomy  of  Codostem/as  glahri- 
rostris  by  Boheman,  and  henceforth  quoted  as  a 
generic  synonym  of  Oodostenma  Schdnherr.  This 
name  is  therefore  definitely  chosen  to  represent 
the  genus  as  redefined  by  Lacordaire  (1866)  ^ 
with  glahriroatris  Boheman  as  type.  It  is  principally  character- 
ized  by  the  single-jointed  cylindrical  club  of  the  antennae. 

UaOMBBUS  GRANIGOLUS,  new  ipedM. 

Described  from  four  specimens  foimd  alive  in  cassava  (Manihot) 
stems  from  Brazil  by  H.  L.  Sanf ord  at  quarantine,  Washington,  Dis- 
trict of  Columbia,  September  10,  1914. 

Length,  5.6  to  7  mm.;  width,  2.5  to  3.5  mm.  Black,  covered  with 
tesselated  pubescence,  subovate.  Head  convex,  very  deeply,  and 
closely  rugoso-pimctate,  the  rugosity  forming  a  sort  of  arcuate  ridge 
above    the    eyes;  pimctures   squamigerous;  front    narrow,    deeply 

t  Qen.  Col.,  vol.  7, 1866,  p.  IS. 


Fia.  1.— 8n>B  thw  or 

HXAD  or  LKOMiaUB 
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punctate,  bristling  squamigerous.  Eyes,  black,  finely  granulate; 
separated  by  less  than  half  the  breadth  of  the  beak  at  base.  Beak 
in  male  as  long  as  head  and  prothorax,  lightly  areoate,  piceons  black; 
rugoso-punctate,  finely  squamoee  and  medianly  carinate  to  middle; 
from  middle  to  apex  shining  and  finely  punctulate;  antennae  inserted 
just  behind  the  middle;  scrobes  diagonlEd,  reaching  to  eyes.  Female 
beak  more  slender,  as  long  as  head  and  thorax  on  median  line,  almost 
impunctate  from  insertion  of  antennae  to  apex;  antennae  inserted  a 


Fio.  2.— Adult  lsiomebus  qbaiiioollb. 

little  nearer  the  base  than  in  the  male.  Antennae  with  scape  slender 
clavate;  ftmide  seven-jointed,  sparsely  pubescent,  the  first  three 
joints  longer  than  wide,  the  last  four  moniliform;  dub,  one-jointed, 
elongate,  cylindrical,  a  little  longer  than  the  last  five  funicular  joints, 
very  finely  griseo-pubescent.  Prothorax  transverse,  five-sevenths 
as  long  as  wide,  bisinuate  at  base,  convexly  produced  at  apex,  roimd- 
ingly  enlarged  at  sides  to  middle,  thence  strongly  narrowed,  and 
emaiginate  near  apeXi  apex  subtubulate,  lateral  margin  rough,  gran- 
ulate at  least  in  male;  ocular  lobes  strong,  with  short  vibrissae;  sur- 
face coarsely  granulato-punctate,  medianly  strongly  carinate,  closely 
clothed  with  broad,  striate  brownish  scales,  and  more  sparsely  with 
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davate  squamifonn  setae.  The  scales  and  setae  vary  from  pale  fawn 
to  dark  brown  and  are  arranged  in  longitudinal  indistinct  fasciae.  The 
median  fascia  in  the  basal  half  is  very  light  cream  or  fawn  color  and 
apically  a  light  brown.  On  each  side  of  this  are  very  dark  fasciae, 
which  shade  to  lighter  on  the  sides.  Efytra  wider  than  prothorax  at 
base,  with  rounded  humeri,  sides  somewhat  sinuate,  subparallel  at 
base,  gradually  approximate  behind,  more  suddenly  so  at  apical  de- 
divity;  base  bisinuate,  apex  truncate;  atrial  punctures  deep,  moder- 
ately distant,  setigerous;  interspaces  3,  5,  7,  and  9  elevated,  earinate, 
the  carina  of  the  thurd  emarginate  near  base,  other  internees  flat 
or  slightly  omvex,  somewhat  granulate,  espedally  the  first;  densely 
covered  with  oval,  flattened,  striate  scales,  which  are  smaJler  than 
those  of  the  prothorax,  varying  in  color  from  white  to  black  and  ar- 
ranged in  tesselations,  the  predominant  color  being  f&wn;  on  each 
interspace  there  is  also  a  series  of  distant  davate,  squamiformsuberect 
setae.  The  strial  setae  are  finer  and  hair  like  in  the  sutural  and  lateral 
striae  and  elongate  squamif  orm  in  the  intermediate  striae.  Scutdliun 
black,  oval,  convex,  coarsely  punctate.  Undersides  black,  coarsdy 
punctate,  densdy  squamose,  with  round  and  dongate  davate,  pinkish 
striate  scales.  Rostral  canal  readiing  to  middle  of  mesocoxae.  Mes- 
ostemum  behind,  almost  even  with  the  posterior  margin  of  the  coxae. 
Metastemum  medianly  grooved.  Intercoxal  process  of  abdomen 
broad.  First  abdominal  segment  behind  coxae  subequal  to  each  of 
the  following  three  segments;  fifth  segment  transverse  subtruncate 
in  male  and  depressed  semilunar  in  female.  Legs  densdy  punctate, 
squamose,  sparady  setose;  moderatdy  stout;  femora  davate,  sinu- 
ate, bidentate,  the  outer  tooth  being  minute;  tibiae  arcuate,  earinate 
beneath,  strongly  unguiculate;  tarsi  densdy  pulviUate  beneath,  the 
third  joint  broadly  bilobed;  claws  simple,  divaricate. 

The  females  at  hand  are  all  smaller  than  the  males  and  all  present 
different  variations  in  the  color  pattern.  On  fresh  specimens  the 
scales  present  a  distinct  pinkish  tint.  Some  have  mudi  more  white 
than  others.  Two  black  spots  at  the  basal  third  are  especially  marked 
in  these  specimens. 

2V2>«— Cat.  No.  19035,  U.SJJ Jl. 

This  spedes  belongs  to  the  group  with  aerolicoUia,  puOahtSf  aJtroposj 
aidcatuluSf  cinereus,  tessdatuSy  earinatua,  and  guaddapeMiSf  all  of 
which  have  bidentate  femora,  and  altematdy  elevated  intervals  on 
the  elytra,  but  it  differs  by  the  granulations  of  the  thoradc  and  dytral 
surfaces,  the  color  of  the  vestiture,  and  various  other  characters  from 
all  of  them. 

Leiofneru8  dUemans  Boheman  {CodosUmus)  is  recorded  on  MaiiXhot 
TMimhat  (Jairopha)  in  Guadeloupe. 
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CRYPTORHYNCHIDAE,  new  fanuly. 

EURHININAE,  new  subfamily  (Barini). 

Genu  EISONTX  LeConte. 

EimnnjfX  LbContb,  Trans.  Amer.  Ent.  Soc.,  vol.  8, 1880,  p.  216.    Type,  cnmipeM 

LeConte. 
EimononydM  Cabby,  Ann.  N.  Y.  Acad.  Sd.,  vol.  7, 1893,  p.  flOl.    Type,  apaea 

Caaey. 

The  specieB  of  this  genus  are  exceedingly  rare.  The  writer  has 
before  him  ten  specimens,  representing  three  distinct  species.  Owing 
to  the  apparent  transition  furnished  by  one  of  these  species  between 
the  typical  Eiaanyx  and  the  typical  EAimonanyeha  it  seems  better  to 
unite  these  as  subgenera  under  Eismyx^  the  genus  being  character- 
ized by  the  single  daw,  and  the  connate  first  and  second  abdominal 
segments. 

TABLE  OF  SUBOBMSEA  OF  BOONTX. 

1.  l^ytral  fltdae  all  but  completely  obsolete,  indicated  by  foveae  at  base  and  very 

ftdnt  depremona .SiMm^  LeConte. 

2.  Elytra!  striae  complete Jgiiimoiumyoto  Casey. 

Subgenus  EisONYX  LeConte. 

Only  two  specimens  of  Eisom/x  crassipes  LeConte  from  Texas  have 
heretofore  represented  this  species,  and  were  to  be  found  in  the  Le- 
Conte and  Horn  collections.  Two  other  specimens  were  taken  by 
the  writer  May  25,  1006,  on  Fhysalia  camuta  at  Dallas,  Texas,  on  a 
railway  embankment  of  the  Santa  Fe  Railway  in  East  Dallas  at  a 
point  near  where  Mount  Auburn  car  line  crosses  this  railway.  Every 
year  since  then  repeated  searches  have  been  made  in  every  conceiva- 
ble place  in  this  neighborhood  without  yielding  another  individual. 

A  character  not  mentioned  in  the  previous  descriptions  of  this 
spedes  and  which  may  possibly  differentiate  the  Dallas  specimens  is 
a  large  broad  median  depression  on  the  first  and  second  abdominal 
segments,  and  the  complete  fusion  of  these  segments  in  the  middle. 

Subgenus  Eumonontcha  Casey. 

TABLB  OF  8PICIS8  OF  BUXONOMTCBA. 

1.  Body  ihomboidal,  shaped  as  in  EiaonyXf  but  legs  more  slender;  elytral  striae  strong 

at  base,  becoming  very  faint  but  distinct  behind,  elytral  punctuation  minute 
and  QMffse,  body  somewhat  shining P^V^t  new  species. 

2.  Body  oval;  legs  moderately  slender;  elytral  striae  strong  throughout;  elytral  punc- 

tuation dense,  but  very  shaUow,  body  opaque 0|Nica  Casey. 

BSONTX  OBUMONONTCHA)  PICIPBB»  m&m  iptrtu, 

Described  from  one  specimen  collected  at  Nashville,  Tennessee,  in 
September  in  a  strawberry  field. 
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Size  3.75  mm.  Rhomboidal,  widest  between  basal  third  and  fourth 
of  the  elytra,  black,  moderately  shining  and  smooth  throughout, 
convex.  Vestiture  consisting  of  a  patch  of  about  three  linear  squa- 
mules  at  the  bases  of  the  third  and  seyenth  elytral  intervals,  a  few 
scattered  squamules  on  the  commissure  between  the  prothorax  and 
e^rtra,  a  veiy  few  on  tjie  sides  of  Uie  prothorax,  a  few  finer  hair-like 
scales  on  the  base  of  the  beak,  and  at  the  sides  of  the  fourth  abdominal 
segments,  and  on  the  venter  of  the  thorax  and  a  very  fine  sparse 
pubescence  on  the  legs;  tarsi  densely  pubescent  beneath.  Head 
finely  but  sparsely  punctate;  the  beak  densely,  and  deeply,  finely 
punctate,  separated  from  the  head  by  a  transverse  sharply  defined 
groove,  bead  beneath  with  a  deep  groove  from  tip  terminating 
between  the  grooves  of  the  scrobes,  which  give  the  appearance  of  the 
beak  being  bent  at  the  point  they  pass  underneath.  Antennal  funide 
seven-jointed,  first  joint  somewhat  elongate,  others  compact,  mo- 
nilif  orm ;  club  ovate,  compact.  Prothorax  deeply  and  strongly  irregu- 
larly punctate,  with  median  and  discal  smooth  areas;  as  long  as  wide, 
convex;  apex  only  one-half  as  wide  as  base,  sides  convex;  base 
almost  regularly  convex,  median  lobe  nearly  obsolete.  Elytra  at 
base  not  wider  than  prothorax,  but  at  widest  point  about  one-half 
wider,  and  fully  twice  as  long;  sides  convex,  most  strongly  so  at 
basal  third,  strongly  convergent  to  apex,  sutural  notch  obsolete; 
striae  strong  at  base  but  gradually  becoming  very  faint;  punctuation 
extremely  fine.  Undersides  finely  and  sparse^  punctate,  more 
strongly  so  at  tip  of  last  abdominal  segment,  first  and  second  seg- 
ments connate,  tiie  suture  showing  only  at  the  sides.  Legs  reddish 
piceous,  much  more  slender  than  in  crasHpes,  but  the  tibiae  slightly 
curved  back  near  apex;  tibiae  imguiculate;  tarsi  with  only  a  single 
daw. 

One  other  specimen  is  at  hand,  collected  also  at  Nashville,  Ten- 
nessee, August  4-16,  1897,  by  Prof.  H.  P.  WicUiam.  It  measures 
just  2-5  mm.  but  it  differs  in  no  important  structural  characteristics 
from  the  type.  Since  the  above  was  written  Mr.  G.  6.  Ainslie  has 
collected  several  specimens  at  Nashville  at  roots  of  an  aster. 

Type.—Ce^t.  No.  18823,  U.S.NJif. 

BISONTX  (EUMONONTGHA)  OBACA  Cm&f. 

There  are  at  hand  five  specimens  of  this  species  collected  in  the 
stomach  of  a  bird  {Ovyech/ua  fsp.)  at  Mount  Bdview,  Texas,  Decemb^ 
2,  1898.     (Biological  Survey  stomach  29859.) 

One  specimen,  somewhat  smaller  than  any  of  the  above  series,  and 
with  the  legs  lifter  reddish,  and  the  punctuation  finer,  was  bred 
June  15, 1908  from  roots  of  Senecio  Ubataa  collected  by  E.  S.  Tucker^ 
at  Clarksville,  Texas,  March  30, 1908. 
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A  KEWliOIXDSK  OF  THE  GENUS  FISIDIUM  FROM  ALASKA, 
WITH  FIELD  NOTES  BY  O.  DALLAS  HANNA. 


By  ViciOR  Stkrki, 


NOTES  ON  HABITS  AND  UFB  BISTORT. 

The  Pribilof  group  of  islands,  noted  for  its  fur-seal  herds,  is  located 
in  Bering  Sea  about  200  miles  from  land  on  the  north,  east,  and  south. 
St.  Paul  and  St.  Oeorge  are  the  largest  and  most  important  of  the 
group  and  are  the  only  ones  having  bodies  of  fresh  water. 

8U  Oeorge  Island  has  several  small,  shallow  ponds  of  typical  arctic 
tundra  character,  the  banks  of  which  are  composed  of  spongy  moss 
and  the  bottoms  are  covered  with  a  thick  layer  of  decaying  vegetable 
matter  which  colors  the  water  brown.  Crustacea  abound  in  all  of 
these,  but  fish  and  moUusks  are  absent  from  three  and  probably  all 
of  them. 

On  St.  Paul  Island  there  are  a  large  niunber  of  lakes  and  ponds  of  a 
different  character.  The  bottoms  of  these  are  sandy  or  rock,  and 
the  water  of  none  has  the  brown  tundra  color.  A  few  are  brackish* 
One  is  over  three  miles  and  another  is  nearly  a  mile  long.  The  deep- 
est is  a  little  over  8  feet.  This  Pisidium  has  been  found  abundant  in 
four  of  these,  which  are  known  as  Webster  Lake,  Ice  House  Lake, 
Big  Lake,  and  the  small  pool  above  and  adjacent  to  Ice  House  Lake. 
These  are  the  only  ones  that  have  been  carrfuUy  examined. 

In  some  of  the  deeper  sections  of  these  ponds  the  bottoms  are  cov- 
ered  with  a  dense  green  aquatic  vegetation,  and  in  shallower  parts 
grasses  grow  out  and  project  above  the  watw.  The  Pisidnan  do  not 
seem  to  burrow  in  the  sand,  but  crawl  about  over  it,  and  may  be 
found  in  abundance  at  the  water's  edge.  Thus  many  are  f roien  solid 
for  seven  months  of  the  year,  while  others,  living  in  the  deeper  sec- 
tions, remain  active  throughout  the  winter  and  creep  over  the  stems 
of  grasses  and  other  submerged  plants  in  arboreal,  snail-like  manner. 
Large  niunbers  have  been  collected  through  the  ice,  and  this  method 
is  recommended  to  malacologists  throughout  the  north. 
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When  creeping,  the  foot  is  fully  extended  from  the  anterior  end  of 
the  shell.  It  is  a  narrow,  white,  ribbon-like  organ,  almost  three 
times  as  long  as  the  valves.  The  plantar  surface  of  the  foot  is  on 
the  extreme  tip.  The  movement  of  the  foot  is  uniform,  but  the  shell 
is  brought  up  in  a  series  of  jerks,  as  in  the  PupUUdae,  progression 
being  as  rapid  as  in  any  snail  of  their  size.  This  movement  is  easily 
observed  by  placing  the  moUusks  in  a  bottle  of  water,  when  they  will 
quickly  climb  up  the  sides  of  the  glass. 

Specimens  collected  early  in  September  had  from  one  to  five  young 
in  the  umbonal  region  of  the  shell.  Each  of  these  had  a  pair  of  well- 
developed  valves  and  appeared  very  large  to  have  escaped  from  so 
small  an  animal.  Before  the  end  of  September  all  the  young  seem  to 
have  escaped  from  the  parent  and  lead  a  free  existence  during  the 
first  winter. 

No  definite  data  can  be  submitted  to  show  how  this  and  other 
fresh-water  species  of  animals  have  come  to  these  islands,  which, 
geologically,  are  very  young,  and  certainly  never  have  been  con- 
nected wi^  main  land.  The  young  of  Piivivum  does  not  seem  to 
be  adapted  for  clinging  to  the  feet  or  feathers  of  waterfowl,  yet  this 
seems  to  be  the  only  way  in  which  the  animals  could  have  been  trans- 
ported over  the  200  miles  of  intervening  salt  water. 

The  new  species  is  much  more  common  than  P.  BcvietUitam  Sterki 
which  lives  in  the  same  ponds.  Neither  species  seems  to  have  been 
previously  collected  on  the  Pribilof  group.  Henry  W.  Elliott  lists 
Oydas  as  an  abundant  animal  on  all  the  islands.  Along  with  it  he 
gives  PT/morbia^  Melama,  and  Limneaj  which  are  not  foimd  there, 
so  that  it  is  questionable  whether  he  really  saw  any  of  them.* 
Dr.  W.  H.  DaD  says:  "  *  *  *  and  probably  Pisidium  exists  in 
the  pools  of  St.  Paul  as  it  does  on  many  of  the  Aleutians."' 
(G.  Dallas  Hanna.) 

DESCRIPTION  OF  SPECIES. 

PISIDIUif  HANNAI,  B9W  WMtoa. 

Mussel  moderately  inequipartite,  slightly  to  barely  oblique, 
medium  inflated,  the  diameter  greatest  above  the  middle;  outlines  of 
the  edges  of  the  valves  broadly  elliptical,  the  anterior  end  almost  as 
broadly  rounded  as  the  posterior;  beaks  slightly  behind  the  middle, 
rather  large,  somewhat  mammillar,  projecting  over  the  upper  maigin, 
slightly  flattened  on  top,  outward;  surface  dullish  to  slightly  glossy, 
with  slight,  shallow,  irregular  concentric  striae,  and  a  few  lines  of 
growth;  color  yellowish  to  grayish  corneous;  shell  thin,  opaque  to 
subpellucid;  hinge  rather  stout,  plate  broad,  broadest  in  the  middle 
and  with  well-marked  sinuses  towards  the  anterior  and  posterior 

>  Seal  and  Salmoo  FIslMrtes  and  Gaoflral  Rmoutom  of  Alaska,  vol.  S»  pp.  10, 227. 
•  Roport  of  Fur  Baal  InvwtlgatlQOs,  1806-97.  part  S,  p.  641. 
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Fig.  1. — PnDiuii  raiqiai.  Latebal  tisw. 


Lengihi 


laminae;  cardmal  teeth  rather  small,  the  right  slightly  curved  to 
nearfy  straight,  with  its  posterior  end  equally  strong  or  slightly 
thicker;  left  anterior  near- 
ly strai^t,  the  posterior 
curvedt  oblique;  laminae 
rather  stout,  their  cusps 
(''lateral  teeth")  some- 
what proximal,  the  left 
anterior  short,  abrupt,  the 
others  less  abrupt,  point- 
ed; outer  ones  in  the  right 
valve  small,  especially  so 

the  posterior;  ligament  and  resilium  short,  rather  thick. 
3.4;  height,  3;  diameter,  2.2  mm.    Soft  parts  not  seen. 
3%,p^._Cat.  No.  273767,  U.S.N.M. 

Habitai. — St.  Paul  Island,  of  the  Pribilof  Islands,  Behring  Sea, 
collected  by  Mr.  O.  D.  Hanna,  in  whose  honor  the  species  has  been 

named.  A  good  number  of  specimens 
was  secured,  from  several  places,  partly 
associated  with  P.  acuteUahim  Sterki. 

P.  Ticmnai  does  not  closely  resemble 
any  of  the  known  North  American  spe- 
cies, and  can  not  be  mistaken  for  any 
of  them.  Its  distinguishing  features 
are:  Its  size,  the  elliptical  outlines  in 
lateral  aspect,  with  the  supero-anterior 
slope  not  marked,  the  broad  beaks, 
and  the  hinge-plate  being  broadest  in 
the  middle. 

The  species  is  rather  variable  in 
several  respects.  Some  specimens  are 
more  inflated  above  than  shown  in  the 
figure,  and  from  there  the  valves  show 
nearly  a  straight  line  to  the  ventral 
mar^,  in  frontal  (or  rear)  aspect;  an 
upper  line  of  growth  is  often  rather  deep  and  marks  off  the  beaks 
like  the  "cap"  in  Mmmlium,  probably  due  to  the  long  winter  sear 
son.  In  some  instances  the  demarcation  is  so  abrupt  as  to  form  a 
sharp  ridge  for  rib;  in  some  specimens  the  hinge  is  sBghter,  yet  with 
the  plates  broader  in  the  middle.  It  may  be  noted  that  in  one 
specimen  the  posterior  part  of  the  hinge  is  reversed— that  b,  the 
posterior  laminae. 


Fio.3.— Pismnm  HAimAi.  Ehdtdbwakd 

HDiaBS.      A»   AMnUOB;    P,   PO0CIBIOB; 
L.  v.,  LBIT  TALV»;  B.  V.,  BIOHS  YALYI. 
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NEW  JAVANESE  CHALCIDOID  HTMENOFTERA. 


By  A.  A.  GiBAULTy 
0/th€  Bureau  of  EfUomohn^  IhiiU&i  8taU$  Department  of  AffrieuUun. 


All  of  the  foUowing  species  were  reared  by  P.  van  der  Goot,  except 
tihe  first  and  last: 

Subfamily  Enctbtinax. 


LBPTOMASnZ  TBILONGIPA8CUTII8»  mtm 

Femofe.— Length,  1.60  mm. 

Bright  orange  yellow,  the  head  and  abdomen  and  legs  golden  yel- 
low, the  middle  coxae  and  the  flagellmn  black,  bullae  of  the  scape 
dusky.  Fore  wing  with  the  following  pattern:  As  in  auratieorpua  in 
general,  but  the  caudal  wing  margin  is  dusky  incompletely  (only  to 
a  point  opposite  the  middle  of  the  marginal  vein  from  about  a  point 
opposite  the  apex  of  the  proximal  one-third  of  the  submarginal  vein) ; 
the  cephalic  margin  is  dusky  very  narrowly  along  the  distal  half  of 
the  venation  and  more  thickly  (with  a  convex  caudal  margin)  to 
the  apical  turn  from  some  little  distance  distad  of  the  venation;  and 
there  is  a  distinct  oblique  stripe  midlongitudinally,  running  to  the 
caudo-distal  apex  from  the  middle  of  the  blade  opposite  jJie  apex  of 
the  stigmal  vein;  the  cephalo-distal  marginal  stripe  is  thickest,  the 
mid-longitudinal  one  next  so.  Axillae  with  a  rather  long  carina 
between  them.  Scutum  with  short,  black  setae  which  are  scattered; 
also  on  axillae  and  scuteUum  (four  longer  setae  at  apex  of  the  lat- 
ter). Abdomen  a  little  duslq^  above.  Marginal  vein  somewhat 
longer  than  the  postmarginal,  which  is  somewhat  longer  than  the 
stigmal.    Otherwise  as  in  a/wraiieorpus. 

The  male  is  the  same  but  with  hyaline  wings,  and  the  dorsum  of  the 
abdomen  is  black,  the  meson  of  propodeum  dusky  broadly.  Vena- 
tion of  male  not  seen.  The  scape  is  shorter  and  stouter;  the  pedicel 
barely  longer  than  wide;  the  funicle  and  club  with  long,  scraggly 
hairs;  the  club  solid  with  a  few  davate  sensory  organs  along  one 
side,  longest  of  the  flagellum,  funicle  1  next  longest,  over  four  and 
a  half  times  longer  than  wide ;  6  not  much  shorter  and  subequal  to  the 
others. 
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From  one  pair  reared  from  Pseudococeus  on  Leueaena  glauea  and 
Coffea  (Djember,  Java). 

Types. — One  pair  on  a  tag,  the  heads  and  female  fore  wing  on  a 
slide.    Cat,  No.  19886,  U,S.NJI. 

PAREGHTHRODRYINUS»  new  g< 


Female. — ^In  my  table  to  the  earth's  ectromine  genera  of  Ekicyr- 
tidae  runs  to  EcMh<>dryiim8  Perkins,  but  differs  in  that  the  postmar- 
ginal  vein  is  half  the  length  of  the  stigmal,  the  latter  slightly  longer 
than  the  marginal,  which  is  twice  longer  than  wide.  The  narrow 
frons  is  about  three  and  a  half  times  the  diameter  of  the  cephalic 
ocellus.    Ovipositor  exserted  slightly,  white  at  apex. 

Type  of  the  germs. — Parechthrodryimis  carwexus,  new  species. 

PARBCHTHBODKTINUS  CONVEZUS*  Mw  indM. 

Female. — ^Length,  1.65  mm. 

Dark  metallic  purple,  the  wings  hyaline,  the  legs  (except  coxae  and 
base  of  all  femora — ^basal  half  of  cephalic  femora)  and  antennae  (except 
the  black  club)  reddish  yellow,  the  venation  yellowish  pallid.  Pedi- 
cel one  and  a  half  times  longer  than  wide,  slightly  longer  than  funicles 
1  or  2,  the  latter  subequal,  longest,  not  quite  twice  longer  than  wide, 
6  slightly  wider  than  long;  club  somewhat  over  half  the  length  of  the 
funicle,  conic-ovate,  not  greatly  enlarged  but  wider  than  the  funicle 
and  distinct;  funicle  6  somewhat  wider  than  1.  CSieeks  nearly  as 
long  as  the  eyes,  the  frons  with  scattered  yet  distinct  punctures. 
Hairless  line  of  fore  wing  with  about  five  scattered  lines  of  discal 
cilia  proximad  of  it,  not  closed  caudad.  Axillae  broadly  joined,  with 
a  carina  between  them.  Body  finely  scaly,  densely  so,  the  scutum 
and  scutellum  with  niunerous,  short  setae.  Abdomen  flat-triangular, 
about  as  long  as  the  thorax,  the  latter  from  lateral  aspect  much  con- 
vexed.    Pronotmn  transverse-linear. 

The  male  is  about  the  same  except  secondary  characters  and  smaller 
size;  its  antennal  6lub  is  solid,  the  antennae  filiform,  yellow  (scape 
and  globate  pedicel  brown),  the  flagelliun  with  scraggly  hairs;  funicle 
1  subequal  to  the  club,  3  longer  than  wide,  6  a  half  longer  than  wide. 
Scape  shorter,  distinctly  compressed. 

Yrora  four  males,  one  female  reared  from  a  coccid  on  twigs  of  /?«- 
gudiamieropTiyTUiy  Assinan,  February  2, 1915. 

Types. — Cat.  No.  19892,  U.S.N.M.,  a  pair  on  a  tag  and  a  slide  with 
heads,  fore  wings,  and  a  female  hind  tibia. 

CHEIU>NBUB01fTIA  lAYBNaiS.  new  apmIm. 

Female. — ^Mandibles  as  in  CfJieUoneurella  linotaiiverUris  Qirault, 
but  the  so-called  second  tooth  is  obtuse,  yet  a  little  larger  than  the 
first.    Length,  1.10  mm. 
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Agrees  with  the  description  of  the  genotype  except  that  of  the 
antennae  the  entire  club  is  black  except  apex  of  joint  3,  the  hyaline 
cross  stripe  of  the  fore  wing  is  broadly  divided  longitudinally  at  mid- 
dle, the  wing  thus  with  a  large,  nearly  naked,  hyaline  oblique  eye-spot, 
one  on  each  margin  (opposite  each  other),  the  cephalic  one  just  at 
apex  of  the  venation  (stigmal  vein  pale).  The  base  of  the  abdomen 
more  or  less  blackish;  the  pedicel  is  longer  in  relation  to  funide  1, 
the  funicle  yellow.  The  postmarginal  vein  is  present,  yet  less  than 
half  the  length  of  the  stigmal,  which  is  a  Uttle  less  than  half  the  length 
of  the  black  marginal.  Center  of  face  of  pronotum  black.  Scutiun 
with  scattered  white  setae;  the  scutellum  with  longer  black  ones 
discally;  otherwise  the  same. 

From  two  females  received  from  P.  van  der  Goot  and  reared  from 
Leeaniwm  viride  at  Salitiga,  Java,  January,  1915. 

Type. — Cat.  No.  19893,  U.S.N.M.  The  above  specimens  on  a 
tag;  the  head,  a  hind  tibia,  and  the  fore  wing  on  a  slide. 

CRISTAHTHORAX  LATISCAFUS,  bcw  iptdM. 

Female. — ^Length,  1.40  mm. 

Dark  metallic  purple,  the  fore  wing  with  the  usual  infuscation,  the 
the  following  parts  silvery  white:  Pedicel,  funicle,  dorsal  edge  of 
scape  at  distal  half,  and  legs  (except  apex  rather  broadly  of  cephalic 
femur,  base  rather  broadly  of  cephalic  tibiae,  both  dus^;  the  same 
of  middle  femur,  narrower  ventrad,  and  tibia,  but  the  color  black  and 
broader  on  the  tibia,  over  proximal  third;  all  of  caudal  femur  except 
broadly  at  base  and  over  proximal  half  of  caudal  tibia,  proximal 
third  or  more  dorsad).  Tuft  on  scutellum  rather  long.  Scutum 
with  a  short,  dense,  sUvery  pubescence,  scattered  on  the  scuteUiuu. 
Body  densely  scaly.  Frons  narrow,  at  the  occipital  margin  about 
three  and  a  half  times  the  diameter  of  an  ocellus,  narrowest  far 
cephalad;  the  cephalic  ocellus  far  in  advance  of  the  others.  Axillae 
large,  narrowly  joined.  Scape  distinctly  but  not  very  greatly  di- 
lated foliaceously.  Funicles  2-4  shortest,  subequal,  wider  than  long; 
1  subquadrate;  6  largest,  a  Uttle  wider  than  long,  somewhat  smaller 
than  the  pedicel.  Club  enlarged,  not  quite  so  long  as  the  funicle, 
obUquely  truncate  from  near  base  of  joint  3.  Postmarginal  vein 
very  short,  truncate,  the  stigmal  somewhat  less  than  a  third  the  length 
of  the  marginal.  Distance  between  apex  of  wing  and  of  infuscation 
somewhat  over  half  the  mai^inal  vein's  length.  Marginal  fringes  not 
long. 

Described  from  many  females  reared  from  Lecanium  viridey  Jan- 
uary, 1915,  Salatiga,  Java. 

Types.— CtA.  No.  19895,  U.S.N.M.    Eight  females  on  three  tags  and 
another  on  a  slide  (the  former  paratypes,  the  latter  type). 
86399**— Proc.N.M.vol.51— 16 81 
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Subfamily  Aphelininae. 

ANEBI8TDS  CEROPLASTAE  Howard. 

The  first  two  tibiae  may  be  entirely  white;  the  scape  is  white. 
Seven  females  received  from  P.  van  der  Goot,  labeled  ''VII,  $  from 
Lecanmm  viride.^^    Salatiga. 

COGCOPHAGUS  JATAB,  aew  apmIm. 

Female. — ^Length,  1.10  nmi. 

Agrees  with  Howard's  description  of  jUwoscuteUum  Ashmead,  but 
differs  in  the  coloration  of  the  legs,  the  latter  white  except  sides  of 
caudal  coxae,  the  caudal  femora  and  a  little  less  or  more  than  the 
proximal  half  of  the  caudal  tibiae.  Scape  white,  rest  of  antennae 
black.  Mouth  yellowish.  Of  the  habitus  of  mexi4XMyfi8.  Base  of 
scutellum  narrowly  black.  Funicle  1  slightly  longer  than  the  others, 
somewhat  longer  than  wide,  much  longer  than  the  pedicel.  Thorax 
densely,  polygonally  scaly,  the  lines  delicately  raised.  Most  of  face 
and  cheeks  yellow. 

Described  from  10  females  reared  from  Lecamum  viride,  Salatiga, 
Java,  January,  1915  (P.  van  der  Goot). 

Types. — Cat.  No.  19888,  U.S.N.M.    The  above  specimens  on  a  sUde. 

According  to  van  der  Goot,  this  species  has  been  described  by 
Eoningsberger  as  Encyrtua  hogoriensia.  I  have  been  unable  to  see 
the  description  of  this  species. 

COGCOPHAGUS  lAVBNSIS,  MW  ipirfii. 

Female. — ^Length,  1  mm. 

Bright  golden  yellow,  the  wings  hyaline,  the  venation  yellow,  the 
following  conspicuous  black  markings:  A  broad  band  across  the 
abdomen  at  middle  and  equal  to  over  a  third  of  the  surface,  center  of 
occiput,  meson  of  pronotum  very  broadly,  postscutellum  (dusky), 
and  the  cephalic  mai^in  of  the  propodeum  very  broadly  across  the 
meson.  Funicle  and  dub  longitudinally  striate;  the  club  well  de- 
fined but  barely  wider  than  the  funicle;  the  joints  of  the  latter  sub- 
equal,  each  about  a  half  longer  than  wide  and  distinctly  longer  than 
the  pedicel;  club  joints  about  equal  in  length,  each  a  little  shorter 
than  the  funicle  joints.  Stigmal  vem  subglobular,  sessile.  Scutum 
with  short,  black  bristles,  less  numerous  on  the  scutellum  and  decid- 
edly longer.  Mai^ginal  vem  slightly  longer  than  the  submai^inaL 
Fore  wings  with  short  marginal  cilia,  uniformly  ciliate  discally;  the 
caudal  wing  broad,  with  about  11  lines  of  discal  cilia  where  broadest, 
the  caudal  marginal  fringes  not  long,  yet  distinctly  longer  than  those 
of  the  fore  wing,  about  a  fourth  of  the  greatest  wing  width.  Mandi- 
bles tridentate. 
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Described  from  five  females  reared  from  Pseudococcus  on  wild 
Mangiferaj  Salatiga,  Java  (P.  van  der  Ooot). 

Types.— Ceit.  No.  19894,  U.S.N.M.  The  above  specimens  on  a 
slide. 

Family  ELASMIDAE.  . 

EURTISCmA  SHAKESPBAREI  Gkaidt. 

Several  females;  same  som*ce,  ''sp.  VP,  9  from  L.  viride.^'  The 
cephalic  tibiae  are  white.    An  Australian  species.    Salatiga. 

Family  MISCOGASTESIDAE. 
Subfamily  PiRENlNAE. 

ANTSIS  AUSTRAUENSIS  JAVENSIS.  mw  Tarletj. 

Female. — ^Like  auetraliensis  aueiralieTiais  Howard,  but  the  femora 
and  the  dorsal  edge  of  the  tibiae  are  concolorous,  also  the  distal  club 
joint.    Mandibles  tridentate.    Compared  with  types  of  austrdliensis. 

Described  from  two  females  reared  from  Lecanium  viride,  Salatiga, 
Java,  January  (P.  van  der  Goot). 

Types.— Cei,t.  No.  19887,  U.S.N.M.  Two  females  on  a  tag;  a  head, 
hmd  tibiae,  and  a  forewing  on  a  shde. 

Family  CALLIMOMIDAE. 

ASEMANTOIDEUS»  new  genus. 

Type  of  {he  genus. — AsemarUoideus  dvhius,  new  species. 

ASBBfANTOmiUS  DUBTOS*  asw  iptdM. 

FemdU. — ^Length,  1.30  mm.  Resembles  somewhat  ParacolysHch/us 
Oiraidt  of  the  Idaminae  except  in  venation  and  the  hind  tibiae  bear 
two  stout  spurs. 

Agrees  with  the  description  of  the  genotype  of  Asemantus  Foerster, 
except  that  segments  3  and  4  of  the  compressed  abdomen  are  deeply 
incised  at  meson  caudad.  Abdomen  somewhat  longer  than  the  rest 
of  the  body.  Dark  metallic  green  with  a  coppery  luster;  the  scape, 
knees,  tibiae,  and  tarsi  reddish  brown.  Head  and  thorax  very 
densely  punctulate;  the  abdomen  scaly.  Wings  broad,  hyaline, 
without  marginal  fringes;  the  discal  dilation  minute,  scattered. 
Mai^inal  vein  over  twice  the  length  of  the  stigmal,  which  is  subequal 
to  the  postmarginal.  A  row  of  discal  cilia  around  the  margins  of  the 
fore  wing  a  little  within  the  edges,  from  apex  of  venation  nearly  all 
around  the  apex;  from  hence  and  along  the  caudal  margin  these  are 
very  short,  minute  marginal  fringes.  Mandibles  tridentate.  Funi- 
de  joints  quadrate,  but  5  a  little  wider  than  long;  pedicel  somewhat 
longer  than  funide  1.    Club  with  a  terminal  nipple.    First  ring 
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joint  the  smaller.  Caudal  femur  compressed,  somewhat  enlarged, 
its  tibia  obclavate,  the  spurs  very  unequal.  Caudal  femur  scaly, 
the  tibiae  above  distad  with  rather  stout  tooth-like  setae.  Joint  1  of 
caudal  tarsi  longest,  but  not  especially  long.  Propodeum  short  at 
the  meson,  long  laterad;  the  spiracle  central,  the  median  carina 
obscure  except  at  base;  lateral  carina  represented  by  a  sulcus  which 
is  straight.  Parapsidal  furrows  complete,  very  deUcate.  Cephalic 
femora  like  the  caudal  ones;  the  caudal  coxae  large  as  in  the  Tory- 
midae.  Antennae  inserted  on  the  middle  of  the  face.  ScuteUimi 
large,  convex.    Antennae  as  in  Systasis. 

From  one  female  reared  from  Lecanium  viride,  Salatiga,  Java, 
January,  1915  (P.  van  der  Goot). 

Type.— Chi.  No.  19889,  U.S.N.M.  The  female  on  a  tag;  the  head, 
hind  tibia,  and  fore  wing  on  a  slide. 

Subfamily  Tetrastichinae. 

EPITETRASnCHIJS  LECANn,  mw 


Female. — ^Length,  0.75  mm. 

Agreeing  with  the  description  of  TetrasiiiJms  hicolor  Oirault,  but 
the  head  wholly  black,  the  general  color  dark  metalUc  purple;  the 
yeUow  basal  part  of  the  abdomen  is  narrowly  margined  with  purplish 
and  the  flagellum  is  dusky;  also  the  legs  are  yellow  except  the  cepha- 
lic coxae.  The  abdomen  is  purple  except  the  proximal  third.  Funi- 
cle  joints  subequal  to  each  other  and  to  the  pedicel.  Club  with  a 
minute  terminal  spine.  Club  1  shorter  than  the  combined  length  of 
the  other  two.  Propodeum  with  a  carina  lalerad  of  the  spiracle; 
no  true  lateral  carina.    Stigmal  vein  of  moderate  length. 

The  male  has  the  coxae  and  femora  dusky  (cephalic  femur  only 
along  proximal  half),  and  the  yellow  of  dorsal  abdomen  is  a  moderate 
round  area  near  base.  The  funicle  and  club  joints  each  bear  one 
whorl  of  very  slender  hairs;  three  minute  ring  joints,  four  funicle, 
three  club.  Scape  with  a  wart-like  area  or  projection  (large  and 
round)  ventrad  near  tip;  pedicel  somewhat  longer  than  wide  at  apex; 
fimicle  1  wider  than  long,  3  longest,  over  twice  longer  than  wide,  2 
and  4  subequal,  each  somewhat  shorter  than  3.    Mandibles  tridentate. 

Described  from  a  single  pair  reared  from  Lecanium  viride,  Salatiga, 
Java,  January,  1915  (P.  van  der  Goot). 

Type. — Cat.  No.  19890,  U.S.N3I.  The  above  specimens  on  a  tag; 
the  heads  on  a  shde. 

EPrntASnCHUS  IBSBNI,  »ew  indM. 

Female. — ^Length,  1.25  mm. 

Agrees  with  the  description  of  the  AustraUan  flaviscapus  Dodd^ 
but  differs  in  that  the  funicle  joints  are  unequal,  1  twice  longer  than 
wide,  3  a  half  longer  than  wide;  otherwise  agreeing.    Pedicel  a  httle 
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longer  than  wide  at  apex.  Club  joints  each  shorter  than  funicle  3. 
Knees  yellow. 

Described  from  four  females  reared  from  Leccmium  viride,  Salatiga 
Java,  January,  1915.     (P.  van  der  Goot). 

Types. — Cat.  No.  19891  U-S^N .M.  Three  females  on  two  tags;  two 
heads  on  a  shde. 

Subfamily  Entedoninae. 

OMPHALOMOlfTU  THTBfiUS,  m»w  ind-. 

Female. — ^Length,  1.50  mm. 

Agrees  with  the  description  of  the  genotype  except  that  of  the  head 
only  its  dorsal  half  is  dark  metallic  blue  and  there  is  no  metallic  color 
on  the  thorax.  The  scutellum  bears  a  groove  latero-dorsad  (present 
in  the  genotype),  but  not  the  lateral  groove  as  usually  understood. 
Scutellum  wiUi  four  bristles,  all  well  within  the  ''lateral  groove." 
Otherwise  as  in  the  genotype.  Club  somewhat  shorter  than  the 
pedicel. 

^e  male  has  the  occiput  concolorous  and  the  distal  fourth  of  the 
abdomen  above  dusky;  the  dorsal  thorax  also  is  darker.  The  legs 
and  antennae  are  white;  the  scape  compressed,  rather  much  dilated; 
the  fimicle  4-jointed,  of  which  1  is  somewhat  longer  than  wide, 
2  somewhat  shorter  than  the  pedicel,  which  is  not  so  long;  funicles 
2-4  subequal,  each  somewhat  longer  than  1.  Club  longer  than  the 
pedicel,  acuminate.  Flagellum  with  very  long,  silky  hairs.  Club 
apparently  3-jointed.    At  least  three  ring-joints. 

From  4  males,  25  females  in  United  States  National  Museum, 
received  from  Dr.  W.  Roepke,  Salatiga,  Java.  Secondary  parasites  of 
ZaratTia. 

Types. — Cat.  No.  19896,  U.S.N.M.  One  male,  two  females,  on 
tags  plus  a  sUde  with  female  head,  wing  and  hind  tibiae,  and  two  male 
heads. 
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A  CONTRIBUTION  TO  THE   INVERTEBRATE  FAUNA  OF 
THE  OLIGOCENE  BEDS  OF  FLINT  RIVER,  GEORGIA. 


By  William  Healet  Dall, 
Eonorary  Curator  of  MoUtuhi,  United  States  Natiorud  Museum. 


INTRODUCTION. 

The  fossils  described  in  this  paper  were  collected  on  or  near  the 
Flint  River,  Georgia,  above  and  below  the  town  of  Bainbridge,  by- 
Messrs.  T.  W.  Vaughan,  C.  Wythe  Cooke,  and  W.  C.  Mansfield,  of  the 
United  States  Geological  Survey.  While  their  state  of  preservation 
in  many  cases  leaves  much  to  be  desired,  the  identification  of  the 
fauna  has  some  importance  for  the  geology  of  that  part  of  the  coastal 
plain  of  the  southern  United  States.  A  feature  of  somewhat  unusual 
interest  paleontologically  is  the  presence  in  the  upper  bed  of  a  rela- 
tively large  number  of  species  of  the  Cerithiidae,  several  of  them  of 
unusual  size,  recalling  the  analogous  group  in  Hie  Parisian  Eocene 
of  France,  and  not  paralleled  in  any  of  the  other  Tertiary  horizons 
of  the  United  States  so  far  as  known.  Attention  was  caUed  to  the 
presence  of  these  l^rge  Cerithia  in  our  southern  Tertiary  by  the  writer 
in  1890,^  but  it  was  not  until  the  present  collection  was  made  that 
material  suitable  for  study  was  obtained. 

These  fossils  are  immediately  separable  into  two  groups  charac- 
terizing two  zones,  the  upper  zone  being  represented  chiefly  south  of 
Bainbridge,  and  the  lower  zone  around  and  north  of  that  town.  The 
extensive  solution  which  these  beds  have  undergone  has  probably 
removed  the  upper  bed  in  the  vicinity  of  Bainbridge,  leaving  behind 
more  or  less  scattered  remains  of  siUoified  fossils  over  or  near  the 
present  surface  of  the  soil. 

Sixty-one  species  have  been  identified  from  the  upper  zone,  of 
which  29  are  new  to  science.  From  the  lower  zone  39  species  were 
obtained,  of  which  9  are  new.  Five  of  the  new  species  and  14  of 
the  others  are  common  to  both  zones. 

Of  the  forms  from  the  upper  zone,  omitting  the  new  species,  61  per 
cent  are  identical  with  species  found  in  the  OriTiaulax  pugnaa  zone  at 
Tampa,  Florida,  including  the  two  species  of  Orthmilax. 

It  is  probable,  allowing  for  the  distance  between  the  two  localities, 
and  for  the  shallower  water  indicated  by  the  Flint  River  species, 

iBoU.  Soo.  Zool.  Fronoe,  vol.  15, 1800^  pp.  97-96. 
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that  this  upper  zone  should  be  regarded  as  the  local  equivalent  of  the 
Ofihmlax  pugnax  zone  of  Tampa,  Florida.  In  this  conclusion  Dr. 
T.  W.  Vaughan,  in  charge  of  the  geological  exploration  of  the  coastal 
plain,  concurs. 

The  lower  zone  has  only  20  per  cent  of  species  common  to  the  Or- 
ihaniUix  pugnax  zone  and  Oriha/ulax  is  not  among  the  fossils  obtaLaed 
from  it.  Omitting  the  new  forms,  about  one-fourth  of  the  species 
are  oonmion  to  the  Vicksburgian  Oligocene,  and  three-eighths  are 
also  represented  in  the  Jacksonian  or  Ooala  horizons.  Only  about 
6  per  cent  of  the  species  of  the  lower  zone  are  common  to  the  marls  of 
the  Chipola  River  or  the  lower  bed  at  Alum  Bluff,  while  from  the  upper 
zone  about  10  per  cent  survive  in  the  Chipola  fauna. 

The  lower  zone,  therefore,  while  distinctly  younger  than  the  Ocala 
horizon,  is  believed  by  Doctor  Vaughan  and  the  writer  to  occupy  a 
position  between  that  and  the  Ortha/uiax  zone,  near  the  base  of  the 
upp^  Oligocene. 

Acknowledgments  are  due  to  the  authorities  of  the  United  States 
National  Museum,  in  whose  collection  the  types  of  this  paper  are 
deposited,  for  facilities  granted  during  its  preparation. 

The  plates  have  been  prepared  by  the  Division  of  Illustrations  of 

the  United  States  Geological  Survey,  and  are  used  here  by  permission 

of  the  Director,  who  has  authorized  the  publication  of  the  present 

paper. 
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DESCRIPTIONS  OF  SPECIES. 

ASCA  SUBPBOTRACTA  U^Ogtim. 

Area  subproiraeta  Heilprin,  Proc.  Acad.  Nat.  Sd.,  Phila.  for  1881,  p.  449. 
Area  (Byssoarca)  protracta  Conrad,  Joum.  Acad.  Nat.  Sci.,  Phila.,  new  ser., 
vol.  1, 1848,  p.  126,  pi.  13,  fig.  36;  not  of  Rogm,  1837. 

Locality. — Station  6171;  on  the  east  bank  of  the  Flmt  River  at 
Bainbridge;  Decatur  County,  Geoi^a,  L.  W,  Stephenson,  1908.  U.  S. 
Nat.  Mus.  Cat.  No.  166762.  Also  in  the  Oligocene  of  Vicksburg,  ifis- 
sissippi;  Conrad. 

BABBATU  (CALLOABCA)  CCCDLLOIDBS  CMnid. 

Area  cucuUoides  Conrad,  Fob.  Tort.  Fonn.,  No.  3,  p.  37  (not  figuied),  1833. 
Byssoarca  lima  Conrad,  Joum.  Acad.  Nat.  ScL,  Phila.,  new  ser,,  vol.  1,  1848, 

p.  126,  pi.  13,  fig.  23;  not  of  Reeve,  1844. 
BarhaHa  (Calloarca)  cuculloida  Dall,  Trans.  Wagner  Inst.  ScL,  Phila.,  vol.  3, 

1898,  p.  624. 

Locality. — Station  3383,  at  the  base  of  the  bluff  at  little  Horseshoe 
Bend,  just  below  the  mouth  of  Blue  or  Russell  Spring  branch,  on  the 
east  bank  of  the  Flint  River,  4  miles  below  Bainbridge,  Decatur 
County,  Geoi^a,  in  fossil  coral  reef;  T.  W.  Vaughan,  1900,  U.  S.  Nat. 
Mus.  Cat.  No.  166763.  Also  in  the  Oligocene  of  Victeburg,  Sfississippi; 
Conrad. 

GLYCTBfBBIS  COOKEI,  now  flpMlta. 

Plate  84,  figs.  1,  2,  3,  4. 

Shell  small,  slightly  inequilateral,  strongly  sculptured;  valyes 
thick,  suborbicular,  with  inner  margins  fluted  in  consonance  with  the 
external  sculpture  and  the  areas  between  the  imibones  very  narrow 
and  relatively  long;  sculptiure  of  12-15  stout  flattened  radial  ribs, 
which  distally  become  grooved  on  the  summit  and  eventually  duplex; 
the  interspaces  are  channeled  and  about  as  wide  as  the  ribs;  in  some 
specimens  traces  of  intercalary  threads,  one  to  an  interspace,  begin 
to  show  themselves.  There  is  no  perceptible  concentric  sculpture, 
but  all  the  specimens  show  a  tendency  to  granulation  of  the  siirf ace, 
which,  however,  may  be  due  to  conditions  of  fossilization.  The 
umbones  are  small  and  pointed;  the  hinge  line  is  narrow,  with  seven 
or  eight  well-developed  teeth  on  either  side  of  the  center.  Height, 
14;  breadth,  15;  diameter  (double),  10  mm. 

Locality. -Sthtion  7095  on  the  east  bank  of  Flint  River,  just  above 
Lambert  Island,  about  10^  miles  below  Bainbridge,  Decatur  Coimty, 
Geoi^a;  also  at  station  7076,  about  half  a  mile  below  the  bland. 
Cooke  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166710. 

The  peculiar  sculpture  of  this  species  is  quite  distinctive  and  does 
not  closely  resemble  any  other  known  Oligocene  species.  It  is  quite 
{H*obable  that  it  attains  a  larger  size  than  that  above  noted. 
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GLTCTMEBIS  MISSISSIPPIENSIS  CMvad. 

Pedunciilus  mUHsHpjnensis  Conrad,  Joum.  Acad.  Nat.  Sd.,  Fhila.,  new  ser., 

vol.  1,  1848,  p.  125,  pi.  13,  fig.  25. 
Axifuea  missisHppienHs  Conrad,  Amer.  Joum.  Conch.,  vol.  1, 1865,  p.  12. 
OlycymeHs  mUiUsippiensis  Daix,  Trans.  Wagner  Inst.  Sci.,  Phila.,  vol.  3,  1898, 

p.  608. 

iocoZi^ie*.— Stations  3388,  3401,  6175,  7096,  7132,  and  7150a,  on 
the  Flint  River,  within  a  range  of  12  miles  of  Bainhridge,  Decatur 
County,  Greorgia;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S.  Nat. 
Mus.  Cat.  No.  166764.  Also  in  the  Oligocene  of  Vicksburg,  Mississippi; 
Conrad. 

OBTBEA  MAURICBNSIS  GiU»b. 

Ostrea  mauricensis  Gabb  (part)  Joum.  Acad.  Nat.  Sci.,  Phila.,  ser.  2, 1860,  p.  376, 
pi.  67.— Dall,  U.S.Nat.Mus.BuD.  90, 1915,  p.  123. 

Oligocene  of  southern  New  Jersey;  of  the  layers  above  the  Alta- 
maha  grit  of  Georgia;  of  the  Orihavlax  pugnax  zone  at  Ballast  Point, 
Tampa  Bay,  Florida;  of  the  beds  at  Vicksburg,  Mississippi  (Gabb); 
and  at  station  3400,  at  Mitchell  Griffin's  field,  8  miles  southeast  of 
Bainhridge,  Decatur  County,  Geoi^a;  T.  W.  Vaughan,  1900.  U.  S. 
Nat.  Mus.  Cat.  No.  166747. 

Poorly  preserved  specimens,  apparently  identical  with  those 
referred  in  the  Uterature  to  Gabb's  species. 

OSTREA  VICKSBUBGENSIS  CMnid. 

Ostrea  vicksburgeTms  Conrad,  Proc.  Acad.  Nat.  Sci.,  Phila.,  for  1848,  p.  296;  Joum. 

Acad.  Nat.  Sci.,  Phila.,  new  ser.,  vol.  1, 1848,  p.  126,  pi.  13,  figs.  5,  37. 
Ostrea  morUmi  Gabb,  Proc.  Acad.  Nat.  Sd.,  Phila.,  for  1861,  p.  329. 

Locality. — Station  7074,  on  the  west  bank  of  Flint  Kiver  at  Hale 
Landing,  7  miles  southeast  of  Bainhridge,  Decatur  County,  Gteoi^a, 
in  coralliferous  chert;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S. 
Nat.  Mus.  Cat.  No.  166765.  Also  in  the  Oligocene  of  Vicksburg, 
Mississippi;  Conrad,  and  the  Jacksonian  Eocene. 

OSTBBA  ct  PODAGBINA  DidL 

7  Ostrea  podagrina  Daix,  Proc.  U.  S.  Nat.  Mus.,  vol.  18,  1895,  p.  122;  Trans. 
Wagner  Inst.  Sd.  Phila.,  vol.  3,  pt.  4, 1898,  p.  682,  pi.  30,  figs.  5,  6. 

Locality. — Station  2326,  at  Blue  or  Russell  Spring,  near  the  Flint 
River,  4  miles  south  of  Bainhridge,  Decatur  Coimty,  Georgia; 
R.  Pumpelly,  1891,  U.  S.  Nat.  Mus.,  Cat.  No.  166748. 

A  species  of  oyster,  apparently  similar  to  0.  podagrina,  and  differing 
from  the  others  cited,  but  too  imperfect  to  be  positively  identified 
with  the  form  collected  by  Mdridge  from  the  Sulphur  Spring  on  the 
Suwannee  River. 
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PBCTBN  aTROPBCTENT)  ALPHA  DalL 

Plate  84,  fig.  9. 

Peeten  (LyropecUn)  alpha  Daix,  Trans.  Wagner  Inst.  Sd.  Fhila.,  vol.  3,  pt.  4, 
1898,  p.  725  (not  figured). 

Shell  small,  thin,  nearly  equilateral,  suborbicular,  slightly  convex, 
sculptured  with  9  or  10  radial  folds  with  subequal  deep  rounded  inter- 
spaces, the  disk  and  submai^in  also  bearing  fine  radial  threads;  these 
appear  to  be  smooth,  but  the  condition  of  the  specimens  is  such  as  to 
prevent  a  positive  decision  and  they  may  have  been  slightly  scaly; 
on  the  posterior  ear  of  the  left  valve  axe  five  or  six  fine  elevated  radial 
threads  with  wider  interspaces;  the  other  ear  is  defective;  height  of 
valve  24;  breadth  23  mm. 

Locality. — Station  7075,  on  the  east  bank  of  Flint  River,  about  lOJ 
miles  below  Bainbridge,  Georgia,  and  just  above  Lambert  Island; 
C.  W.  Cooke  and  W.  C.  Mansfield,  1914,  Also  at  Sulphur  Springs 
ferry,  Suwannee  River,  Suwannee  Coimty,  Florida;  Bums.  U.  S. 
Nat,  Mus,  Cat.  No.  166711. 

PECTEN  (AEQUIPBCTEN)  SUWANNESnSIS  DaU. 

Plate  83,  figs.  2,  3,  4. 

Peeten  (Aequipecten)  suwannOnaia  Dall,  Trans.  Wagner  Inst.  Sd.  Phila.,  vol.  3, 
pt.  4, 1898,  p.  724. 

Locdlilies. — Jacksonian  Eocene  of  the  Suwannee  River,  Florida, 
Bums;  and  at  station  7075,  on  the  east  bank  of  the  Flint  River,  just 
above  Lambert  island,  about  10^  miles  below  Bainbridge,  Decatur 
Coimty,  Oeoi^a;  station  7076,  at  bend  half  a  mile  below  Lambert 
island  on  the  east  bank  of  Flint  River,  about  12  miles  below  Bain- 
bridge; and  station  7079,  at  Mascot  Point,  below  the  mouth  of  Blue 
Spring  branch,  in  chert  blocks  on  the  east  bank  of  Flint  River; 
Vaughan,  Cooke,  and  Mansfield,  1914.  U,  S.  Nat.  Mus.  Cat.  Nos. 
166749,  166750,  and  166757. 

PECTEN  (CHLABfTS)  ANAUPBS  Morton. 

Peeten  anaHpes  Morton,  Amer.  Joum.  Sci.,  vol.  23,  1833,  p.  293,  pi.  5,  fig.  4; 
Synopsis  Org.  Rem.,  1834,  p.  58. 

Vicksburgian  Oligocene  at  Heidelberg  and  in  Jasper  County,  iCs- 
sissippi,  Johnson;  station  7096,  at  Red  Blufi,  on  the  west  bank  of 
Flint  River,  7  miles  above  Bainbridge,  Decatur  County,  Georgia; 
and  station  7132,  on  the  west  bank  of  Flint  River,  opposite  little 
Horseshoe  Point,  half  a  mile  below  Mascot  Point,  and  4^  miles  below 
Bainbridge,  in  loose  lumps  of  limestone;  Vaughan,  Cooke,  and  Mans- 
field, 1914.    U,  S.  Nat.  Mus.  Cat.  No.  166752, 
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SPONDYLUS  FIUARIS,  na 

Plate  83,  figs.  5,  6. 

Shell  large,  thin,  more  or  less  irregular  from  its  attachment  to 
irregular  surfaces  which  its  growth  follows,  sculptured  with  small  low 
radiating  rounded  threads  without  spiny  processes,  arranged  in  groups 
of  five  to  eight,  with  the  interspaces  averaging  subequal;  these  groups 
separated  by  larger  but  similar  single  threads;  the  inner  margin  of 
the  valves  slightly  crenulated;  concentric  sculpture  of  inconspicuous 
incremental  lines;  beak  of  upper  valve  rather  pouited,  with  a  small 
and  narrow  inconspicuous  amicle  on  each  side,  the  lower  valve  not 
obtained;  the  hinge  as  usual  in  the  genus,  but  narrow  with  a  small 
resilifer.  Height  of  large  upper  valve,  approximately,  65;  breadth, 
57;  depth,  18  mm.    The  small  valve  figured  is  about  20  nmi.  in  height. 

Locality. — Station  7078,  on  the  east  bank  of  Flint  River,  near  the 
lower  end  of  Smith's  Reach,  about  one-quarter  of  a  mile  below  Hale 
Landing,  Decatur  Coimty,  Georgia;  collected  by  Dr.  C.  Wythe  Cooke 
and  W.  C.  Mansfield,  1914.  Also  with  Spondylus  hostrycMtes  Guppy, 
in  the  Tampa  silex  beds  at  Ballast  Point,  Tampa  Bay,  Florida,  by 
W.  H.  Dall  in  1886.    U.  S.  Nat.  Mus.  Cat.  No.  166712. 

This  species  is  represented  by  a  defective  specimen  in  the  Tampa 
collection  which  was  supposed,  when  studied,  to  be  a  worn  variant  of 
8.  bostrychUes.  But  the  more  complete  material  obtained  on  the 
Flint  River  shows  that  its  sculpture  does  not  take  on  the  spinose 
diaracter  of  the  latter  species  and  the  sculpture  is  finer  and  more 
regular.  Between  perfect  shells  the  distinctiveness  should  be  com- 
plete. 

LIMA  HALBNSIS,  new  ^edes. 

Rate  83,  figs.  1,  7,  8. 

Shell  ovate,  moderately  thin,  with  a  short  hingeline  and  incon- 
spicuous auricles;  sculpture  of  about  16  strong  nearly  smooth  radial 
ribs  with  subequal  channeled  interspaces,  the  ribs  near  the  submar- 
gins  obsolesoent  and  the  submargins  and  auricles  sculptured  only 
with  rather  conspicuous  inoremental  lines.  The  ribs  are  themselves 
sculptured  with  more  or  less  obsolete  minute  radial  striations  most 
distinct  toward  the  middle  of  the  disk;  concentric  sculpture  confined 
to  more  or  less  prominent  inoremental  lines  not  rising  into  scales  or 
imbrications;  beaks  narrow;  anterior  gape  small  with  its  boimding 
valve-margins  thickened  and  slightly  reflected;  hinge  area  small, 
fiat,  with  no  crural  callosities,  the  ligamentary  pit  lai^e,  equilaterally 
triangular,  shallow ;  valves  subequal,  and  moderately  convex.  Height, 
52;  breadth  of  shell,  37;  of  hingeline,  16;  diameter,  14  mm. 

Locality. — Station  7074,  at  Hale  landing,  on  the  west  bank  of 
Flint  River,   7  miles  southeast  of  Bainbridge,  Decatur  County, 
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Georgia^  in  ooraUiferous  chert;  Vaughan,  Cooke^  and  Mansfield^ 
1914;  station  7078,  on  the  east  bank  of  Flint  River,  below  the  mouth 
of  Blue  Spring  branoh,  at  Mascot  Point,  in  chert  blocks,  by  the  same 
collectors,  in  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166713. 

The  chief  peculiarity  of  this  species  and  one  by  which  it  is  easily 
distinguished  is  the  presence  of  strong  radial  ribs  with  channeled 
interspaces,  but  without  the  strong  ahnost  spinose  imbrications  with 
which  we  are  f  amihar  in  analogous  recent  species. 

MODIOLUS  (BRACHTDONTES)  GRAMBIATUS  IML 

Modiolus  {BraehydarUa)  grammatus  Dall,  Trans.  Wagner  Inst.  Sd.  Phila.,  vol. 
3, 1898,  pt.  4,  p.  794,  pi.  30,  fig.  2;  Bull.  U.  S.  Nat.  Mus.  No.  90, 1915,  p.  127, 
pi.  26,  fig.  4. 

Locality. — Station  7096,  at  Red  Bluflf,  on  the  west  bank  of  Flint 
River,  7  miles  above  Bainbridge,  Decatur  County,  Georgia;  Vaughan. 
Cooke,  and  Mansfield,  1914.  U.  S.  Nat.  Mus.  Cat.  No.  166753, 
Also  in  the  OtiJiaulax  jnignax  zone  at  Ballast  Point,  Tampa  Bay, 
Florida.    U.  S.  Nat.  Mus.  Cat.  No.  165184. 


MODIOLABU  (GBEGARIELLA),  i 

Localities. — Station  7074,  at  Hale  landing,  on  the  west  bank  of 
the  Flint  River,  7  miles  southeast  of  Bainbridge,  Decatur  County, 
Georgia,  in  ooraUiferous  chert;  and  station  7079,  at  Mascot  Point  on 
the  east  bank  of  Flint  River  below  the  mouth  of  Blue  (or  Russell) 
Spring  branch,  in  chert  blocks;  Vaughan,  Cooke,  and  Mansfield, 
1914.    U.  S.  Nat.  Mus.  Cat.  No.  166764. 

Casts  of  a  species  probably  belonging  to  the  section  OreffarieHa, 
but  too  imperfect  to  be  specifically  determined,  were  obtained  as 
above  mentioned.  Two  species  of  this  general  type  have  been  ob- 
tained from  the  OfihaAilaz  pugnax  zone  at  Ballast  Point,  Tampa  Bay, 

Florida. 

Genns  ARCOPERNA  Conrad,  1865. 

ABGOPEBNA  INFLATA,  new  ifecieB. 

Plate  85,  fig.  1. 

Shell  small,  thin,  inequilateral,  the  umbones  nearly  terminal,  pro- 
socoelous,  small;  the  anterior  dorsal  slope  abruptly  descending,  the 
posterior  nearly  at  a  right  angle  to  it,  slightly  convexly  arcuate;  both 
ends  bluntly  rounded,  base  almost  straight;  hinge  edentulous,  much 
as  in  Musculus;  inner  margins  of  the  valve  apparently  smooth, 
interior  disk  concealed  by  matrix;  the  external  sculpture  of  almost 
microscopic  radial  striae  over  the  whole  surface,  and  concentric 
emphatic  resting  stages,  irregularly  disposed  on  the  lower  part  of  the 
disk,  to  the  number  of  two  or  three.  Height,  12;  length,  18.5; 
diameter  (double),  9  mm. 

Locality. — ^At  station  7096,  at  Red  Blu£F,  Flint  River,  on  the  west 
bank,  7  miles  above  Bainbridge,  Decatur  County,  C^rgia;  Vaughan, 
Cooke,  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166714. 
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This  shell  seems  to  find  a  place  halfway  between  Orenella  and 
Botvla.  The  type  is  A.  JUosa  Conrad,  from  the  \^cksbiirgian,  from 
which  the  present  shell  cliffers  by  its  much  less  prominent  umbones 
and  dorsally  less  and  ventrally  more  arcuate  profile. 

UTHOPHAGA  NDDA  IMI. 

LUhophaga  nuda  Dall,  Tiaii8.  Wagner  Inst.  Sci.  Phila.,  vol.  3,  1898,  pt.  4,  p. 
800,  pi.  11,  fig.  7;  pi.  36,  fig.  27;  BuU.  U.  S.  Nat.  Mub.  No.  90, 1915,  p.  129, 
pi.  24,  fig.  4;  pi.  26,  fig.  7. 

Locality. — Station  3381,  at  the  base  of  the  bluff  at  Little  Horseshoe 
Bend,  just  below  the  mouth  of  Blue  (or  Russell)  Spring  branch  of  the 
Flint  River,  4  miles  below  Bainbridge,  Decatur  County,  Georgia;  T. 
W.  Vaughan,  1900.  U.  S.  Nat.  Mus.  Cat.  No.  166766.  Also  from 
the  OrtJumUiz  pugruix  zone  at  Ballast  Point,  Tampa  Bay,  Florida. 
U.  S.  Nat.  Mus.  Cat.  No.  166187. 

The  shell  is  seldom  well  preserved,  but  the  casts  of  the  burrows  of 
this  species  are  very  common,  and  often  in  their  silicified  form  retain 
a  cavity  more  or  less  occupied  by  water. 


GRASSATBLUTES  PASABfESUS,  new  i 

Plate  85,  figs.  4,  5,  7,  8. 

Shell  soKd,  thick,  inequilateral,  the  anterior  end  shorter;  sub- 
ovate,  beaks  small,  pointed,  flattened;  anterior  dorsal  margin  with 
an  ovate-lanceolate,  nearly  smooth,  deeply  depressed  lunule,  the 
outer  margin  of  which  is  abrupt  and  sharp-edged;  the  escutcheon  is 
more  than  twice  as  long  as  the  lunule,  less  depressed,  concentrically 
striated,  and  with  the  bounding  carina  rounded  off  and  less  abrupt; 
the  hinge  is  strongly  developed,  the  anterior  cardinal  tooth  very 
prominent,  arcuately  produced;  the  resiliary  pit  narrow  and  deep; 
there  are  no  traces  of  lateral  teeth,  though  the  dorsal  margins  of  the 
right  valve  are  attenuated  and  produced;  the  inner  margins  of  the 
valves  are  not  crenulated;  the  adductor  scars  are  conspicuous,  the 
posterior  larger,  both  rounded;  the  external  sculpture  on  the  flat- 
tened beaks  comprises  about  ten  concentric  low  rather  sharp  waves 
with  much  wider  interspaces,  angulated  behind  where  they  cross  a 
low  ridge  which  radiates  from  the  vicinity  of  the  imibo  to  the  pos- 
terior basal  margin,  near  which  it  becomes  obsolete;  in  front  of  this 
ridge  the  concentric  waves  become  closer,  smaller,  and  more  numer- 
ous, behind  it  every  alternate  rib,  in  general,  ceases  and  the  inter- 
spaces between  the  others  are  therefore  about  twice  as  wide  as  on  the 
anterior  part  of  the  valve;  the  basal  margin  is  obscurely  angulated 
by  the  end  of  the  ridge  and  the  margin  behind  it  sub  truncated;  the 
anterior  end  is  evenly  rounded  and  the  base  gently  arcuated.  Height 
28;  length  of  shell  36;  of  part  behind  the  vertical  from  the  imibones 
21;  diameter  16  mm. 
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ZaeaZi^.--^tation  7096,  at  Eed  Bluff  on  the  west  bank  of  Flint 
River,  about  7  miles  above  Bainbridge.  Also  at  station  7131,  Cheny 
Chute  on  the  Flint  River,  2}  miles  below  Baifibridge,  Decatur  County, 
Geoi^ia;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S.  Nat.  Mus. 
Cat.  No.  166716. 

This  species  in  a  general  way  is  intermediate  between  the  Ticks- 
burgian  OrassateUites  mississippiensia  of  Conrad,  and  the  (7.  deformis 
Heilprin,  of  the  Tampa  Orthavlax  pugnax  zone.  It  is  also  found  in 
the  upper  bed  at  station  7079,  at  Mascot  Point,  on  the  Flint  River, 
in  chert  blocks.    U.  S.  Nat.  Mus.  Cat.  No.  166766. 

VKNBBICARDIA  PSABOSA  IML 

Venerioardia  praedaa  Dall,  Trans.  Wagner  Inst.  Sd.  Phila.,  vol.  3,  1908,  pt.  0, 
p.  427,  pi.  56,  figs.  7,  8. 

Locality. — Station  7095,  on  the  east  bank  of  Flint  River,  at  the 
bend  near  the  "Old  Factory,"  about  three-quarters  of  a  mile  north- 
east of  the  railway  station  at  Bainbridge,  Decatur  County,  Georgia; 
Cooke  and  Mansfield,  1914.  U.  S.  Nat.  Mus.  Cat.  No.  166756.  Also 
in  the  Jacksonian  Eocene  of  deyeland  County,  Arkansas;  6.  D. 
Harris. 

CASMTA  (CASMTAMERA)  SHBPASIH  IML 

CardUa  $hepardi  Dall,  BuU.  XJ.  S.  Nat.  Mus.  No.  90,  1915,  p.  133,  pi.  21,  figs. 
10, 11. 

Locality. — Station  7075,  on  the  east  bank  of  Flint  River,  about 
10^  miles  below  Bainbridge,  Decatur  County,  Georgia,  and  just  above 
Lambert  island;  Cooke  and  Mansfield,  1914.  U.  S.  Nat.  Mus. 
Cat.  No.  166757.  Also  in  the  Orihaulax  prignax  zone  at  Ballast  Point, 
Tampa  Bay,  Florida.    U.  S.  Nat.  Mus.  Cat.  No.  165193. 

This  little  species  is  closely  related  to  the  recent  G.  domingensia  of 
the  West  Indies. 

PHACOmSS  PESOTATUS,  Mw  itecieB. 
Plate  84,  figs.  7,  8. 

Shell  large,  moderately  thin,  moderately  inflated;  mner  margin  of 
the  valves  entire,  the  pallial  Ime  rather  near  the  margin,  deeply  im- 
pressed, posterior  muscular  impression  narrow,  prolonged  downward 
inside  the  paUial  line,  beak  rather  pointed,  and  inclined  forward, 
with,  in  the  right  valve,  two  narrow  cardinal  teeth  below  it;  in  the 
cast  there  are  no  distinct  traces  of  lateral  teeth.  Altitude  of  larger 
cast,  53;  of  smaller  one,  48;  breadth,  45  and  34;  diameter  (double), 
30  and  18  mm.,  respectively. 

Locality. — Station  7150a,  from  east  bank  of  Flint  River,  just  below 
wagon  bridge  at  Bainbridge,  Georgia,  from  loose  blocks  of  chert;  and 
station  7079|  from  chert  blocks  at  Mascot  Pointy  on  the  east  bank  of 
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flint  Riyer^  below  the  mouth  of  Blue  Spring  branch;  Vaughan, 
Cooke,  and  Mansfield,  October,  1914.  U.  S.  Nat.  Mus.  Cat.  No. 
166716.  Also  on  the  left  bank  of  Flint  River  at  Bainbridge;  A.  H. 
Brooks,  1900. 

Unfortunately  no  part  of  the  exterior  is  represented  by  the  speci- 
mens received.  It  is  probable,  however,  that  it  was  sculptured  only 
by  more  or  less  conspicuous  incremental  lines,  without  radial  sculp- 
ture. 

From  any  other  species  of  the  group  in  the  southern  Tertiary  this 
is  readily  distinguished  by  its  markecQy  oval  form. 

The  validity  of  the  name  Phdcoides  as  a  generic  appellation  has 
been  called  in  question  from  the  fact  that  it  is  doubtful  whether 
Blainville  used  it  in  that  sense  or  merely  as  a  group  name.  However, 
as  it  was  subsequently  used  by  J.  £.  Gray  in  1847  as  a  generic  name, 
it  seems  that,  failing  any  prior  designation  for  the  group  in  question, 
the  question  is  hardly  worth  raising. 

PHACOmSS  (HEBE)  cf.  WAOBSANUS  IML 

IPhaeoidet  (Here)  wacisBontu  Dall,  BuU.  U.  8.  Nat.  Mu0.  No.  90,  1916,  p.  197, 
pi.  23,  fig.  12. 

Localities. — Station  7075,  on  the  east  bank  of  Flint  River,  about  10^ 
miles  below  Bainbridge,  Decatur  County,  Georgia,  and  just  above 
Lambert  island;  Cooke  and  Mansfield,  1914;  station  7131,  2f  miles 
below  Bainbridge,  at  Cherry  Chute  on  the  FUnt  River,  from  hard 
residual  blocks  on  a  small  island;  and  at  station  7150a  on  the  east 
bank  of  Flint  River  from  loose  blocks  of  chert  just  below  the  wagon 
bridge  at  Bainbridge;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S. 
Nat.  Mus.  Cat.  No.  166758. 

P.  vxidssanua  was  collected  from  the  limestone  of  Wacissa,  JefiFer- 
son  County,  Florida  (U.  S.  Nat.  Mus.  Cat.  No.  165200)  and  is  rather 
common  in  the  Ortha/tdax  pugnax  zone  at  Ballast  Point,  Tampa  Bay, 
Florida. 

PHACOmES,  flpeciefl  iAdetamiiuito. 

Locality. — Station  7096,  at  Red  Bluff  on  the  west  bank  of  Flint 
River,  7  miles  above  Bainbridge,  Decatur  County,  Georgia;  Vaughan, 
Cooke,  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166759. 

A  species  represented  by  unidentifiable  casts,  but  apparently  dif- 
ferent from  the  others  here  mentioned,  was  obtained  at  the  above 
locality. 

PHACOmSS  (MILTHA)  OGALANUS  IML 

Phaooidea  (MiUha)  ooalanus  Dall,  Tiaiu.  Wagner  Inst.  Sd.  Fhila.,  vol.  3,  1903, 
pt.  6,  p.  1375,  pi.  50,  fig.  14. 

LocalUiea. — Station  7079,  at  Mascot  Point,  on  the  east  bank  of 
Flint  River,  below  the  mouth  of  Blue  (or  Russell)  Spring  branch,  in 
chert  blocks;  and  at  station  7096,  on  the  west  bank  of  Flint  River  at 
86899*— Proc.N.M.voL51— 16 82 
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Red  BhxSf  7  miles  above  Bainbridge,  Decatur  County,  Georgia; 
Vaughan,  Cooke,  and  Mansfield,  1914.  IT.  S.  Nat.  Mus.  Cat.  No. 
166760. 

The  species  was  originally  described  from  the  Jacksonian  Eocene 
of  the  Ocala  horizon,  Ocala,  Florida,  where  it  was  collected  by  Mr. 
Joseph  Willcox. 

PHACOmES  (MILTHA)  HUXSBOBOttNSIS  HcHprin. 

Plate  88,  fig.  12. 

lAudna  kUlsboroinais  Heilpbin,  Trans.  Wagner  Inst.  Sci.  Phila.,  vol.  1, 1887,  pp. 

117, 120,  pi.  16,  fig.  62. 
Phaooide8  (Miltha)  hiUshoro^nna  Dall,  Trans.  Wagner  Inst.  Sci.  Fhila.,  vol.  3, 

1903,  pt.  6,  p.  1376;  BuU.  U.  S.  Nat.  Mus.  No.  90,  p.  139,  fig.  6, 1915. 

Loccdities. — Station  3381,  at  the  base  of  the  hluS  at  Little  Horse- 
shoe bend  just  below  the  mouth  of  Blue  (or  Russell)  Spring  branch, 
4  miles  below  Bainbridge,  Decatur  County,  Geoigia,  on  the  east  bank 
of  Flint  River;  T.  W.  Vaughan,  1900.  Also  at  station  7095,  just 
above  Lambert  Island,  10^  miles  below  Bainbridge,  on  the  east 
bank  of  Flint  River;  and  at  station  7079,  at  Mascot  Point,  Flint 
River,  in  chert  blocks;  Vaughan,  Cooke,  and  Mansfield,  1914,  U.  S. 
Nat.  Mus.  Cat.  No.  166761. 

This  species  is  widely  distributed,  having  been  previously  reported 
from  the  Orthaulax  pugnax  zone  at  Ballast  Point,  Tampa  Bay,  Flor- 
ida; from  the  lower  bed  at  Alum  Bluff,  Apalachicola  River,  Florida; 
and  from  the  Chipola  marl  in  Calhoim  County,  Florida,  by  Heilpriui 
Bums,  and  Dall.    U.  S.  Nat.  Mus.  Cat.  No.  114706,  etc. 

CARDIUM  (TRACHTCARDIUM)  GLBBOSUM  Gomad. 

Cardium  glebosumCoifTULDf  Joum.  Acad.  Nat.  Sci.,  Phila.,  new  ser.,  vol.  1, 1848, 
p.  122.— Dall,  Trans.  Wagner  Inst.  Sci.  Phila.,  vol.  3, 1900,  pt.  6,  p.  1080. 

Cardium  globomim  Combad,  Amer.  Joum.  Conch.,  vol.  1, 1865,  p.  7;  not  of  Bean, 
1839. 

Locality. — Station  7075,  on  the  east  bank  of  Flint  River,  10^  miles 
below  Bainbridge,  Decatur  County,  Georgia,  just  above  Lambert 
Island;  Cooke  and  Mansfield,  1914.  U.  S.  Nat.  Mus.  Cat.  No.  166767. 
Also  from  the  Red  Bluff  beds  of  Mississippi. 

CARDIUM  EYEBSUM  Conrad. 

Cardium  eversum  Gonbad,  Joum.  Acad.  Nat.  Sd.,  Phila.,  new  ser.,  vol.  1,  1848. 
p.  122,  pi.  12,  fig.  18. 

Locality. — Station  3381,  at  the  base  of  the  bluff  at  littleHorseshoe 
Bendy  4  miles  below  Bainbridge,  Decatur  County,  Georgia,  just 
below  the  mouth  of  Blue  (or  Russell)  Spring  branch,  on  the  east  bank 
of  Fhnt  River,  Georgia;  T.  W.  Vaughan,  1900.  U.  S.  Nat.  Mus.  Cat. 
No.  166760.  Also  originally  from  the  Oligocene  of  Vicksburg,  Mis- 
sissippi; Conrad. 
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GARMUM  (TRACHTCABIHUM),  i 

Locality. — Station  7079,  at  Mascot  Point,  on  the  east  bank  of  the 
Flint  River  below  the  mouth  of  Blue  (or  Russell)  Spring  branch,  in 
chert  blocks;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S.  Nat. 
Mus.  Cat.  No.  166768. 

This  indeterminable  species  recalls  O.  lowdenense  Dall,  of  the  Oli- 
gocene  of  Bowden,  Jamaica,  and  the  OrOumlax  pugnax  zone  at  Ballast 
Point,  Tampa  Bay,  Florida,  but  is  not  sufficiently  perfect  to  be  posi- 
tively identified.  It  is,  at  all  events,  one  of  the  group  exemplified 
by  G.  maricaium  Linnaeus. 

CARDIUM  (LAEYICABDIUM)»  ■pedei. 

Locality. — Station  7096,  at  Red  Bluff,  on  the  west  bank  of  Flint 
River,  7  miles  above  Bainbridge,  Decatur  County,  Georgia;  Vaughan, 
Cooke,  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166770. 

A  small  species  of  this  type,  not  sufficiently  well  preserved  to 
identify  specifically. 

CHIONE  BAINBUDGKNSIS,  mw  ■yclM. 

Plate  84,  figs.  5,  6. 

Shell  small,  slightly  inequilateral,  moderately  inflated,  thin;  beaks 
small,  rather  prominent,  prosocoelous,  with  a  short  lanceolate  im- 
pressed limule  below  them;  the  escutcheon  narrow  and  more  elon- 
gated; sculpture  of  numerous  sharp  recurved  lamell®,  somewhat 
sparser  on  the  beaks  but  ebewhere  uniformly  distributed,  and  more 
elevated  near  the  anterior  end;  radial  sculpture  of  numerous  fine 
threads  evenly  distributed,  with  narrower  interspaces,  strong  on  the 
front  surface  of  the  lamellae  and  in  the  interspaces,  but  wanting  on 
the  back  or  concave  side  of  the  lamellae;  ioner  margin  of  the  valves 
finely  crenidated;  anterior  end  of  the  valves  rounded,  the  base 
prominently  arcuate,  the  posterior  end  more  pointed;  hinge  as  usual 
in  the  genus.  Height  of  somewhat  defective  valve,  about  26; 
length,  35;  diameter  (double),  18  mm. 

Locdlities. — Station  7096,  on  the  east  bank  of  Flint  River,  at  the 
bend  near  the  "Old  Factory,"  about  three-fourths  of  a  mile  north- 
east of  the  railway  station  at  Bainbridge,  Georgia.  Also  at  station 
7131,  at  Cherry  Chute,  2i  miles  below  Bainbridge,  in  hard  residual 
blocks  of  limestone;  and  stations  3381,  7074,  7076,  7078,  7079,  7095, 
7096,  and  7131,  at  various  points  on  Flint  River  above  and  below 
Bainbridge  and  within  a  dozen  miles  of  that  town;  Cooke  and  Mans- 
field, 1914.    U.  S.  Nat.  Mus.  Cat.  No.  166717. 

Each  horizon  from  the  Chattahoochee  to  the  recent  fauna  contains 
a  species  of  Ohione  of  this  general  type,  but  distinguished  by  minor 
differences  from  the  species  in  the  zones  above  or  below.  Ohione 
fDoodwardi  Guppy,  from  the  Oligocene  of  Bowden,  Jamaica,  is  an 
example  of  the  group. 
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MACBOCALUSTA  (CHIONELLA),  ipedw  faidataraiuto. 

cf.  MaerooaUista  ovata  RooBRS^Traiis.  Am^.  Fhilos.  Soc.,  new  ser.,  1837,  vol.  5, 
p.  340,  pi.  27,  fig.  2, 1839. 

Locality. — Station  7096,  on  the  west  bank  of  Flint  River,  7  miles 
above  Bainbridge,  Decatur  County,  Georgia,  at  Red  Bluff;  Vaughan, 
Cooke,  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166771. 

Roger's  species  is  from  the  Eocene  of  Maryland  and  Virginia,  and 
is  probably  not  identical  with  the  imperfectiy  preserved  form  from 
Georgia,  blit  the  two  have  a  certain  similarity,  and  better  specimens 
of  the  latter  are  needed  before  an  exact  comparison  can  be  made. 

ANHGONA  (aff.)  CABSAHINA  DaO. 

7  Cytherea  c&narina  Dall,  Trans.  Wagner  Inst.  Sci.  Phila.,  vol.  3, 1903,  pt.  6,  p. 
1276,  pi.  53,  ^.  5. 

Localities. — Station  3381,  at  the  base  of  the  bluff  at  Little  Horse- 
shoe Bend,  on  the  east  bank  of  the  Flint  River,  4  miles  below  Bain- 
bridge, Decatiu"  County,  Georgia,  just  below  the  mouth  of  Blue  (or 
Russell)  Spring  branch;  T.  W.  Vaughan,  1900.  Also  at  station 
7074,  on  the  west  bank  of  Flint  River,  7  miles  southeast  of  Bain- 
bridge at  Hale  landing;  station  7078,  near  lower  end  of  Smith's 
Reach,  about  a  quarter  of  a  mile  below  Hale  landing;  station  7079, 
at  Mascot  Point,  near  station  3381 ;  and  at  station  7096  on  the  west 
bank  of  Flint  River  at  Red  Bluff,  7  miles  above  Bainbridge;  Vaughan, 
Cooke,  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166772. 

The  A.  caesarina  was  originally  described  from  the  sandstone  of 
White  Beach  near  Osprey,  Florida,  and  the  Oligocene  marl  of  the 
Chipola  River,  Calhoim  Coimty,  Florida.  The  present  species  is  not 
sufficiently  well  preserved  for  a  positive  determination  of  its  relations. 

PTTARIA  (LABfEIXIGONCHA)  SIUCIFLUYIA,  new  ■pedeg, 

Plate  85,  figs.  2,  3. 

Shell  small,  inflated,  arcuate,  moderately  thick;  valves  slightly 
inequilateral,  rounded  in  front  and  behind  with  a  prominently  arcuate 
base,  the  inner  margins  smooth;  beaks  prominent,  inflated,  small, 
conspicuously  incurved  and  prosocoelous,  with  an  impressed  and 
broadly  heart-shaped  lunule  bordered  by  an  impressed  line;  sculpture 
of  smsJl  concentric  waves  with  narrower  interspaces;  the  crests  of 
the  waves,  at  first  roimded,  become  more  sharp-edged  and  crowded 
toward  the  basal  margin;  in  the  left  valve  there  is  no  escutcheon; 
pallial  line  obscure,  but  the  sinus  is  apparently  small  and  triangular; 
the  hinge  is  strongly  developed,  the  middle  cardinal  largest,  the  an- 
terior left  lateral  strong  and  subconic.  Height  of  valve,  16;  length, 
19;  length  behind  the  vertical  from  the  beaks,  14;  double  diameter 
of  left  valve,  16  mm. 
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XocoZi^.— Station  7096,  at  Red  Bluflf,  west  bank  of  Flint  River, 
7  miles  above  Bainbridge,  Decatur  Coimty,  Georgia;  Vaughan, 
Cooke,  and  Mansfield,  1914.  U.  S.  Nat.  Mus.  Cat.  No.  166718.  Also 
from  the  Oligocene  of  Vicksburg,  Mississippi. 

FITAUA  OAMBLUCONCHA)  CALCANBA  IML 

Pitaria  (LameUicanM)  ealcanea  Dall,  Tiaii8.  Wagner  Inst.  Sci.  Fhilal,  vol.  3, 1903, 
pt.  6,  p.  1270,  pi.  66,  ^.  19. 

Locality. — Station  7096,  at  Red  Bhiff,  cm  the  west  bank  of  the 
Flint  River,  7  miles  above  Bainbridge,  Decatur  Comity,  Georgia; 
Vaughan,  Cooke,  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No. 

166773.  Also  in  the  Oligocene  of  Vicksburg,  Mississippi;  Johnson. 

PSAMMOBIA  CERASIA,  Mw  ■pedei,  • 

Plate  84,  fig.  10. 

Shell  thin,  elongate,  inequilateral,  the  anterior  side  shorter,  the 
beaks  inconspicuous;  basal  and  dorsal  margins  roughly  parallel, 
both  ends  evenly  roimded,  margins  entire;  paUial  line  and  sinus  in- 
distinguishable; hinge  in  the  left  valve  of  three  small  diverging  teeth; 
the  exterior  of  the  shell  not  preserved,  but  probably  smooth.  Length 
of  valve  (slightly  defective  in  front),  45;  length  of  posterior  portion 
behind  the  vertical  from  the  beaks,  28.5;  height  at  the  beaks,  25; 
estimated  diameter,  10  mm. 

Locality. — Station  3401,  lower  bed  at  Cherry  Chute,  west  side  of 
Flint  River,  3  miles  below  Bainbridge,  Georgia ;  T.  Wayland  Vaughan, 
collector,  in  1900.    U.  S.  Nat.  Mus.  Cat.  No.  166719. 

This  form  probably  belongs  to  the  subgenus  Golmeus,  but  whether 
the  outer  surface  is  smooth  or  sculptured  with  obUque  lines,  as  in  so 
many  other  species,  can  not  be  determined  until  more  material  is 
obtained. 

TBLUNA  SBGBBGATA  IML 

TeUina  Begregata  Dall,  Trans.  Wagner  Inst.  Sci.  Phila.,  vol.  3, 1900,  pt.  5,  p.  1019, 
pi.  37,  figs.  7, 8;  BuU.  U.  S.  Nat.  Mus.  No.  90, 1915,  p.  151,  figs.  8, 11. 

Locality. — Station  7075,  on  the  east  bank  of  FUnt  River,  about  10^ 
miles  below  Bainbridge,  Decatur  County,  Georgia,  just  above  Lam- 
bert island;  Cooke  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No. 

166774.  Originally  collected  in  the  OrOumlax  pugnax  zone  at  Ballast 
Point,  Tampa  Bay,  Florida.    U.  S.  Nat.  Mus.  Cat.  No.  157847. 


LoccHity. — Station  7094,  on  the  west  bank  of  Flint  River,  at  the 
railway  bridge  at  Bainbridge,  Decatur  County,  Georgia;  Vaughan, 
Cooke,  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166775. 

An  impression,  probably  of  a  valve  of  Semde,  too  imperfect  to 
identify  specifically. 
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MACTSA  MlflaiBHIPFIKNSIS  Ctwrnd. 

Maetra  misfimppiermi  Conrad,  Joom.  Acad.  Nat.  Sci.  Fhila.,  new  ser.,  vol.  1, 
1848,  p.  121,  pi.  12,  fig.  14. 

Locality. — Station  3401,  on  the  west  bank  of  Flint  River,  3  miles 
below  Bainbridge,  Decatur  County,  Georgia,  at  Cherry  Chute;  T.  W. 
Vaughan,  t900.  U.  S.  Nat.  Mus.  Cat.  No.  166776.  Also  from  the 
Oligocene  of  Vicksburg,  Mississippi;  Conrad. 

OONUS  VAUGHANI,  Mw  ■pedei, 

Plate  86,  fig.  1. 

Shell  of  moderate  size,  solid,  oonic,  with  about  11  whorls  excluding 
the  (defective)  nucleus;  the  spire  is  moderately  elevated,  wavy- 
nodulous  at  the  shoulder,  with  a  very  narrow  but  sharply  cut  suture; 
between  the  shoulder  and  the  edge  of  the  suture  are  three  distinct 
spiral  threads  with  somewhat  wider  interspaces;  the  sculpture  of  the 
sides  of  the  shell,  for  at  least  half  the  length  of  it,  is  composed  of  spiral 
rows  of  low  pustules  apparently  seated  on  obscure  flattish  spiral 
threads.  The  remainder  of  the  sides,  the  aperture,  and  the  canal  are 
obscured  by  matrix.  Height  of  shell,  about  47 ;  diameter  at  shoulder, 
23;  height  of  spire  about  7  mm. 

Locality. — Station  7074,  at  Hale  landing  on  the  west  bank  of  Flint 
River,  7  miles  southeast  of  Bainbridge,  Decatur  County,  Georgia,  in 
coralliferous  chert;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S.  Nat. 
Mus.  Cat.  No.  166720. 

This  species  recalls  Ootms  conaobrirms  Sowerby,  of  the  Santo 
Domingo  Oligocene,  but  the  granulation  is  not  on  elevated  zones  and 
the  spire  is  lower  and  less  conspicuous,  judging  from  the  insufficient 
description  of  this  unfigured  species,  which  is  united  by  some  authors 
with  the  O.  granozonatus  of  Guppy. 

OONUS  COOKBI,  new  w§mdm. 

Plate  86,  fig.  2. 

Shell  of  moderate  size,  regularly  biconic,  of  eight  or  nine  whorls, 
each  on  the  spire  rising  slightly  above  the  suture  in  front  of  it,  the 
space  between  the  sutures  flattish,  carrying  three  spiral  threads  with 
wider  interspaces;  the  shoulder  of  the  whorl  simple;  in  front  of  the 
suture  a  very  slight  inflation  of  the  upper  half  of  the  whorl,  the  rest 
being  direct  and  flattened;  near  the  shoulder  the  whorl  is  sculptured 
rather  closely  with  obscure  spiral  threads;  in  front  of  these  the  sculp- 
ture becomes  strap-like,  separated  by  narrow  sharp  grooves;  nearer 
the  canal  these  flat  spaces  begin  to  be  divided  by  a  shallow  medial 
groove,  giving  them  a  paired  effect,  these  again  become  closer  and 
feebler  close  to  the  canaL  Length,  38;  length  of  shell  in  front  of  the 
shoulder,  34;  diameter  at  shoulder,  19  mm. 
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Locality. — Station  7079,  on  the  east  bank  of  the  Flint  River  below 
the  moutJi  of  Blue  Spring  branch,  at  Mascot  Point,  in  chert  blocks; 
Vaughan,  Cooke,  and  Mansfield,  1914.  IT.  S.  Nat.  Mus.  Cat.  No. 
166721. 

This  description  is  taken  from  a  oast  made  from  a  mold  in  the  chert 
rock.  The  shell  seems  nearest  to  the  Oorma  stenostomus  of  Sowerby, 
from  the  Santo  Domingo  Oligocene,  but  is  less  attenuated  anteriorly, 
has  the  spire  less  scalar  and  the  extreme  apex  of  the  spire  is  much  less 
prominent. 

CONUS  DKMTOBGIJS  DaD. 

Conus  demiurgus  Dall,  Trans.  Wagner  Inst.  Sd.  Phila.,  vol.  3,  1903,  pt.  6,  p. 
1633,  pi.  60,  fig.  22. 

Locality. — Station  7096,  on  the  west  bank  of  Flint  River,  7  miles 
above  Bainbridge,  Decatur  County,  Geoi^a,  at  Red  Bluff; Vaughan, 
Cooke,  and  Mansfield,  1914.  U.  S.  Nat  Mus.  Cat.  No.  166777.  Also 
in  the  Oligocene  marl  of  the  Chipola  River,  Calhoim  County,  Florida; 
Dall. 

CONUS  TOBTILIS  Gomad. 

Conus  tortUis  Conrad,  Proc.  Acad.  Nat.  Sd.,  Phila.,  for  1856,  p.  260.— Wailbs, 
Geol.  Mias.,  1868,  pi.  16,  fig.  6.— Conrad,  Amer.  Joum.  Conch.,  vol.  1, 1866, 
p.  30. 

Locality. — Station  7096,  on  the  west  bank  of  Flint  River,  7  miles 
above  Bainbridge,  Decatur  County,  C^i^a,  at  Red  Bluff;  Vaughan, 
Cooke,  and  Mansfield,  1914.  U.  S.  Nat.  Mus.  Cat.  No.  166778.  Also 
in  the  Eooene  of  Jackson,  Mississippi. 

CONUS*  ipedM  iAdetamiiuito. 

Localities. — Station  3381,  at  the  base  of  the  bluff  at  Little  Horse- 
shoe Bend,  just  below  the  mouth  of  Bhie  (or  Russell)  Spring  branch, 
4  miles  below  Bainbridge,  Decatur  County,  Georgia,  on  the  Flint 
River;  T.  W.  Vaughan,  1900.  U.  S.  Nat.  Mus.  Cat.  No.  166779; 
and  at  station  7074,  on  the  west  bank  of  Flint  River,  7  miles  south- 
east of  Bainbridge,  at  Hale  landing,  in  coralliferous  chert;  Vaughan, 
Cooke,  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166780. 

Internal  casts  of  imdeterminable  species  of  Corms  were  obtained 
at  the  above  localities. 

TUBBIS,  spedM  iBdeteradaate. 

Locality. — Station  7094,  on  the  west  bank  of  Flint  River,  at  the 
railway  bridge  at  Bainbridge,  Decatur  County,  Georgia;  Vaughan, 
Cooke,  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166781. 

Casts  of  an  undeterminable  species  of  Tarris  were  collected  at  the 
above  locality. 
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BfABIHNBLLA  SHJCIFLUTIA*  MW  ifedei. 

Plate  88,  fig.  1. 

Shell  small,  smooth,  slender,  with  about  five  moderately  convex 
whorls,  the  suture  obscured  by  a  thin  wash  of  enamel;  apex  blunt; 
ladt  whorl  much  the  largest,  the  suture  behind  it  slightly  constricted; 
outer  lip  slightly  thickened,  the  aperture  obscured  by  the  presence  of 
matrix.  Actual  length  of  specimen,  8.5  mm. ;  the  total  length  prob- 
ably about  8.8;  diameter,  4  mm. 

Ijocality. — Station  7074,  on  the  west  bank  of  Flint  River,  7  miles 
southeast  of  Bainbridge,  at  Hale  landing,  in  coraUiferous  chert; 
Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S.  Nat.  Mus.  Cat.  No. 
166722. 

This  species  belongs  to  the  group  of  MargineUa  avena  Lamarck,  a 
representative  of  which  has  hitherto  been  missing  from  this  horizon. 

MABGINBLLA  HALBNSIS,  new  ■pedei, 

Plate  88,  ^.  2. 

Shell  small,  smooth,  a  thin  layer  of  callus  covering  the  rather  blunt 
spire,  which  appears  to  consist  of  three  or  four  whorls;  the  aperture 
concealed  by  matrix;  the  outer  lip  noticeably  thickened,  the  reflected 
callus  carried  around  the  outside  of  the  canal;  the  body  inflated, 
rapidly  attenuated  anteriorly,  the  periphery  at  the  shoulder.  Length, 
2.75;  diameter  1.78  mm. 

Locality. — Station  7074,  on  the  west  bank  of  Flint  River,  7  miles 
southeast  of  Bainbridge,  Decatur  County,  Oeorgia,  at  Hale  landing, 
in  coraUiferous  chert;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S. 
Nat.  Mus.  Cat.  No.  166723. 

LTBU  BfANSFIELDI.  new  ipedec 
Plate  86,  fig.  3. 

Shell  fusiform,  solid,  with  about  seven  whorls,  excluding  the  (lost) 
nucleus;  suture  distinct  but  not  impressed;  whorls  rapidly  enlarging, 
moderately  convex,  with  an  acute  apex;  axial  sculpture  of  about  (on 
the  penultimate  whorl)  nine  low  and  ill-defined  ribs,  none  distinct  on 
the  earlier  whorls  and  on  the  last  whorl  becoming  obsolete  anteriorly; 
the  lines  of  growth  are  also  rather  marked;  spiral  sculpture  near  the 
canal  of  four  or  five  flattish  threads  with  wider  interspaces;  the  canal 
is  bent  to  the  right  and  has  a  distinct  siphonal  f  asciole;  outer  lip  defec- 
tive; inner  lip  with  eight  or  more  columellar  plaits  more  prominent 
anteriorly,  with  a  rather  heavy  callus  on  the  body  near  the  junction 
of  the  outer  Up.  Length  of  shell,  47;  of  last  whorl,  41;  maximum 
diameter,  22  mm. 

Locality. — Station  7096,  at  Red  Bluff,  on  the  west  bank  of  Flint 
River,  7  miles  above  Bainbridge,  Decatur  County,  Georgia;  Vaughan, 
Cooke,  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166724. 
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This  is  not  unlike  Lyria  pvicheUa  Sowerby,  of  the  Santo  Domingo 
Oligocene^  but  has  a  higher  spire  and  fewer  and  stronger  ribs.  Lyria 
musicirui  Heilprin,  has  a  deeper  suture  and  more  emphatic  sculpture. 

LTRIA,  ip.  aff.  SIUCATA  IML 

Lyria  tUicata  Dall,  BuU.  U.  S.  Nat.  Mus.  No.  90, 1915,  p.  59,  pi.  10,  fig.  3  (Orthaw 
lax  pugnax  zone,  at  Ballaflt  Point,  Tampa  Bay,  Florida). 

Locality. — Station  7074,  at  Hale  landing,  on  the  west  bank  of 
Flint  River,  7  miles  southeast  of  Bainbridge,  Decatur  County,  Gleorgia, 
in  coralliferous  chert;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S. 
Nat.  Mus.  Cat.  No.  166800. 

Another  specimen  from  the  vicinity  of  the  Blue  Spring,  near  Flint 
River,  resembles  the  type  specimen  of  Z.  aUicata  in  being  smooth, 
but  is  even  more  inflated  and  shorter  in  proportion.  Until  more  and 
better  specimens  of  this  form  are  obtained,  the  limits  of  its  variation 
can  not  be  safely  determined. 

MTTRA  STRA  DaD. 

Mitra  syra  Dall,  BuU.  U.  S.  Nat.  Mus.  No.  90, 1915,  p.  60,  pi.  12,  fig.  17. 

Locality. — Station  3383,  at  the  base  of  the  bluflf  at  Little  Horseshoe 
bend,  just  below  the  mouth  of  Blue  (or  Russell)  Spring  branch,  4 
miles  below  Bainbridge,  Decatur  County,  Georgia,  on  the  Flint  River; 
T.  W.  Vaughan,  1900.  U.  S.  Nat.  Mus.  Cat.  No.  166782.  Also  in 
the  Orihavlax  pugnax  zone  at  Ballast  Point,  Tampa  Bay,  Florida, 
Post;  U.  S.  Nat.  Mus.  Cat.  No.  166067. 

ZANCUS  WILSONI  CMrad. 

TurbineUa  wUsani  Conrad,  Joum.  Acad.  Nat.  Sci.,  Fhila.,  new  ser.,  vol.l,  1848, 
pt.  2,  p.  120,  pi.  12,  fig.  12. 

Locality. — Station  3381,  at  the'base  of  the  bluff  at  Little  Horseshoe 
bend,  4  miles  below  Bainbridge,  Decatur  County,  C^rgia,  and  just 
below  the  mouth  of  Blue  (or  Russell)  Spring  branch,  on  the  east  bank 
of  Fhnt  River;  T.  W.  Vaughan,  1900.  U.  S.  Nat.  Mus.,  Cat.  No. 
166783.  Also  at  station  7075,  on  the  east  bank  of  Flint  River,  10^ 
miles  below  Bainbridge  and  just  above  Lambert  island;  and  at 
station  7079,  on  the  east  bank  of  Flint  River,  below  the  mouth  of 
Blue  Spring  branch,  at  Mascot  Point,  in  chert  blocks;  Vaughan, 
Cooke,  and  Mansfield,  1914.  Also  in  the  Oligocene  of  Mississippi  at 
Vicksburg;  Conrad. 

FUSINUS  NEXHJS  DaD. 

Plate  88,  fig.  13. 

Futus  (Ckry9odomu$)  nexiiU  Dall,  Trans.  Wagner  Inst.  8cL  Fhila.,  vol.  3, 1890,  pt. 

1,  p.  198,  pi.  8,  fig.  6  (not  fig.  4),  1890. 
Futinus  nerilU  Dall,  Bull.  U.  S.  Nat.  Mus.  No.  90, 1915,  p.  66,  pi.  8,  fig.  8. 

Locality. — Station  7096,  on  the  west  bank  of  Flint  River,  at  Bed 
Bluff,  7  miles  above  Bainbridge,  Decatur  County,  Georgia;  Vaughan, 
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Cooke,  and  Mansfield,  1914.  U.  S.  Nat.  Mus.  Cat.  No.  166784.  Also 
in  the  Otihanilax  jmgnax  zone,  at  Ballast  Point,  Tampa  Bay,  Florida; 
DaJl,  1886.    U.  S.  Nat.  Mus.  Cat  No.  112064. 

The  figure  does  not  show  as  clearly  as  might  be  wished  the  strength 
of  the  sculpture  on  the  upper  part  of  the  spire,  the  curvature  of  the 
canal,  or  its  constriction  at  the  base  of  the  whorl. 


MUBEX  BUFISUPICCX.US.  aew  ( 

Plate  86,  fig.  8. 

Specimen  represented  by  an  internal  cast  with  a  slightly  defective 
apex;  fusiform  with  over  four  whorls,  a  long  straight  canal,  a  rounded 
aperture,  the  outer  lip  expanded,  thickened,  crenulate,  with  a  promi- 
nent guttered  spine  at  the  shoulder,  a  large  dentiform  callosity  inter- 
nally just  in  front  of  the  suture,  and  six  prominent  internal  lirations 
diminishing  anteriorly,  in  front  of  the  groove  at  the  shoulder.  There 
appear  to  have  been  two  feeble  varices  or  thickenings  visible  on  the 
internal  cast  on  each  of  the  antecedent  whorls,  and  an  expansion  of 
the  outer  lip  continued  some  distance  down  on  the  right  margin  of 
the  canal.  Length  of  the  cast  as  figured,  42;  maximum  diameter  of 
the  last  whorl,  19  mm. 

Locality. — Station  7096,  on  the  west  bank  of  Flint  River,  7  miles 
above  Bainbridge,  Decatur  County,  Georgia,  at  Red  Bluff;  Vaughan, 
Cooke,  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166725. 

Ordinarily  an  internal  cast  is  of  little  value  in  determining  a  species 
of  gastropod,  but  in  this  case  the  imprint  is  so  complete  that  distinor 
tive  characters  separating  this  form  from  any  other  now  known  from 
the  Gulf  Coast  Oligocene,  are  present. 

EPITONIUM(7)  DUBIOSUM,  new  a§9dm> 
Plate  88,  fig.  3. 

Shell  minute,  only  the  last  whorl  accessible,  the  whorl  with  a  cir- 
cular cross  section,  smooth  except  for  thin,  sharp  lamellae,  of  which 
there  appear  to  be  at  least  30  on  the  (last)  whorl;  aperture  slightly 
expanded  with  a  sharp  margin,  apparently  entire;  umbilicus  deep, 
circular,  rather  large  for  the  shell.  Maximum  diameter  of  whorl, 
1.6;  minimum  diameter,  1;  height,  0.76  nmi. 

Locality. — Station  7074,  on  the  west  bank  of  the  Flint  River,  7 
miles  southeast  of  Bainbridge,  Decatur  County,  Georgia,  at  Hale 
landing,  in  coraUiferous  chert;  Vaughan,  Cooke,  and  Mansfield,  1914. 
U.  S.  Nat.  Mus.  Cat.  No.  166726. 

This  fragment  may  be  the  basal  whorl  of  a  minute  EpUomumy  or 
possibly  a  Trochoid  alUed  to  Vetulonia. 

The  impossibility  of  detaching  the  matrix  renders  a  final  decision 
impracticable;  but,  in  any  case,  the  characteristics  are  such  that  a 
complete  specimen  could  not  fail  to  be  recognized.    If  we  were  per- 
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mitted  to  include  a  land  shell  in  this  marine  deposit  one  might  suspect 
it  to  be  one  of  the  lamellose  Vallonias. 

CTMATIUM  CECILIANUM,  Mw  spedM. 

Plate  85,  ^.  10. 

Shell  small,  thin,  of  about  five  whorls  excluding  the  (decollate) 
apex,  with  a  few  thin,  almost  sharp  varices  irregularly  disposed; 
suture  distinct,  not  channeled;  early  whorls  with  two  sharp  revolving 
ridges,  subequal,  forming  the  periphery;  within  the  excavated  but 
not  channeled  interspace  a  single  small  spiral  thread;  ia  the  space 
between  the  suture  and  the  first  ridge  there  are  three  or  four  threads, 
the  first,  well  separated  from  the  suture  by  an  excavated  but  not 
channeled  interval,  is  a  little  more  prominent  and  sharper  than  the 
others;  in  the  narrower  space  between  the  second  ridge  and  the 
suture  in  front  of  it  are  one  or  two  fine  threads;  the  last  whorl 
between  the  suture  and  the  canal  are  seven  or  eight  prominent  rather 
sharp  ridges,  the  two  near  the  periphery  mo^t  prominent;  all  are 
acutely  nodulose,  where  they  cross  the  varix  and  are  separated  by 
subequal  iuterspaces  which  carry  two  or  three  fine  spiral  threads  in 
each;  the  canal  is  almost  straight  and  obliquely  spirally  closely 
threaded;  there  is  no  callus  on  the  inner  lip  in  the  specimen,  which  is 
probably  somewhat  immature;  the  outer  lip  is  wanting.  Length  of 
decollate  five  whorls,  25;  of  last  whorl,  17;  diameter  of  last  whorl, 
about  14  mm. 

Locality. — Station  7074,  on  the  west  bank  of  Flint  River,  7  miles 
southeast  of  Bainbridge,  Decatur  County,  Georgia,  at  Hale  landing, 
IQ  coralliferous  chert;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S. 
Nat.  Mus.  Cat.  No.  166727. 


BUBSA  vicnux,  M 

Plate  88,  fig.  10. 

Shell  of  moderate  size,  the  apex  wanting,  the  type-specimen  cast 
from  a  mold  comprising  three  whorls,  with  discontinuous  lateral 
varices  two  to  a  whorl;  the  varices  are  rounded  and  nodulous,  the 
sculpture  harmonizing  with  the  spiral  sculpture  of  the  roundly 
inflated  whorls;  the  suture  is  distinct,  not  channeled.  The  sculpture 
comprises  on  the  last  whorl  a  smooth  interval  sloping  from  the 
suture;  then  a  sparsely  prominently  beaded  cord;  then  a  wider 
interval  carrying  a  less  prominent  and  less  distinctly  beaded  cord, 
followed  by  a  simple  spiral  thread;  then  a  broad  band  forming  the 
shoulder  of  the  whorl  and  carrying  about  a  dozen  semiglobular  promi- 
nent nodulations,  the  whole  sharply  spirally  striated;  in  front  of  this 
two  subequal  and  equidistant  narrower  bands  similarly  but  more 
closely  and  feebly  nodulous  and  striated,  in  front  of  which  on  the 
preceding  whorls  the  suture  is  laid.    The  base  shows  two  minutely 
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beaded  spirals,  alternating  with  single  plain  spiral  threads,  followed 
by  8  or  10  smaller,  mostly  simple  and  closely  adjacent  threads,  one 
or  two  of  which  show  a  tendency  toward  beading.  The  canal  is  short 
and  twisted,  and  obscurely  spirally  threaded.  Height  of  three  visible 
whorls,  42;  diameter  at  decollate  earliest  whorl,  11;  maximnm 
diameter  of  last  whorl,  27  mm. 

Locality. — Station  7079,  on  the  east  bank  of  Flint  River,  below  the 
mouth  of  Blue  (or  Russell)  Spring  branch,  at  Mascot  Point,  in  chert 
blocks;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S.  Nat.  Mus. 
Cat.  No.  160728. 

CASSIS  SULCIFERA  Sowcrbj. 

Plate  86,  fig.  4. 

Cauii  iulctfera  Sowbrby,  Quart.  Journ.  Geol.  Soc.  of  London,  vol.  6,  pt.  1,  May, 
1849,  p.  47,  pi.  10,  fig.  1.    (Santo  Doniingo.) 

Localities. — Station  3381,  at  the  base  of  the  bluff  at  Little  Horse- 
shoe bend,  on  the  Flint  River,  4  miles  below  Bainbridge,  Decatur 
County,  Georgia,  just  below  the  mouth  of  Blue  (or  Russell)  Spring 
branch,  in  fossil  coral  reef;  T.  W.  Vaughan,  1900;  U.  S.  Nat.  Mus. 
Cat.  No.  166785.  Also  at  station  3388  at  Red  Bluff,  on  Flint  River, 
7  miles  above  Bainbridge,  in  the  upper  fossiliferous  stratum  at  that 
locality;  at  station  7074,  at  Hale  landing,  7  miles  southeast  of 
Bainbridge,  on  the  west  bank  of  Flint  River,  in  coralliferous  chert; 
at  station  7079,  on  the  east  bank  of  Flint  River,  at  Mascot  Point, 
in  chert  blocks;  at  station  7096,  at  Red  Bluff,  on  the  west  bank  of 
Flint  River,  7  miles  above  Bainbridge;  at  station  7160(>  on  the 
east  bank  of  Flint  River,  just  below  the  wagon  bridge,  from  loose 
blocks  of  chert;  Vaughan,  Cooke,  and  Mansfield;  and  from  the  Oli- 
gocene  of  Santo  Domingo;  Sowerby. 

Though  no  complete  specimens  were  found,  the  identification  of 
the  species  appears  to  be  certain. 

CASSIS  0L0B08A  ItaB. 

Cassis  (Phalium)  glohosum  Dall,  Trans.  Wagner  Inst,  Sci.  Phila.,  vol.  3,  pt.  1, 
1890,  p.  161;  pt.  2, 1892,  p.  262,  pi.  20,  figs.  6, 11. 

Locality. — Station  3381,  at  the  base  of  the  bluff  at  Little  Horseshoe 
bend,  on  the  Flint  River,  4  miles  below  Bainbridge,  Decatur  County, 
Georgia,  just  below  the  mouth  of  Blue  (or  Russell)  Spring  branch  on 
the  east  bank  of  the  river;  T.  W.  Vaughan,  1900.  U.  S.  Nat.  Mus. 
Cat.  No.  166786.  Also  in  the  Jacksonian  Ek)cene  of  Ocala,  Florida, 
and  the  Oligocene  marl  of  the  Chipola  River,  Calhoun  County, 
Florida. 

Unidentifiable  remains  of  a  species  of  Cassis  from  station  3401,  on 
the  west  side  of  Flint  River,  at  Cherry  Chute,  3  miles  below  Bainbridge, 
probably  belong  to  this  species. 
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OKTHAULAX  DfOBNA'TOB  CMb. 

FUte  88,  fig.  9. 

Orthaulax  inomatui  Gabb,  Proc.  Acad.  Nat.  Sd.,  Phila.,  vol.  24, 1872,  p.  272,  pi. 
9,  figB.  3,  4.— GuFFT,  Quart.  Jouin.  Geol.  8oc.  London,  Nov.  1876,  p.  520,  pi. 
28,  fig.  8.— Dall,  Boll.  U.  8.  Nat  Mua.  No.  90, 1915,  p.  86,  pi.  11,  ^,  8, 1915. 

Localities, — Station  3383,  at  the  base  of  the  bluff  at  Little  Horse- 
shoe bendy  on  the  east  bank  of  the  Flint  River,  just  below  the  mouth 
of  Blue  (or  Russell)  Spring  branch,  four  miles  below  Bainbridge, 
Decatur  County,  Georgia,  in  fossil  coral  reef;  T,  W.  Vaughan,  1900. 
U.  S.  Nat.  Mus.  Cat.  No.  166787.  Also  from  the  Oligocene  limestone 
at  White  Beach,  Florida,  and  the  Orthaulax  pugnax  zone  at  Ballast 
Point,  Tampa  Bay,  Florid^  Dall  and  Willcox.  U.  S.  Nat.  Mus. 
Cat.  No.  165099. 

Imperfect  but  perfectly  identifiable  fragments  were  obtained  by 
Doctor  Vaughan. 

In  response  to  a  criticism  by  M.  Cossmann  tnat  a  perfect  specimen 
was  not  figured  in  a  recent  publication,  it  may  be  noted  that  a  perfect 
or  nearly  perfect  adult  specimen  of  this  species  is  yet  unknown.  All 
that  collectors  have  been  able  to  secure  so  far  are  either  immature 
specimens  or  fragments.  Out  of  several  hundred  specimens  of  0. 
gain  obtained  at  Alum  Bluff  only  one  retained  the  outer  lip,  and  a 
complete  specimen  of  0.  pugnax  is  still  a  desideratum. 

OSTHAULAZ  PUGNAX  H^Opite. 

Wagneria  jmgnax  HsiLFRm,  Trans.  Wagner  Inst.  Bd.  Phila.,  vol.  1, 1887,  p.  106, 

pi.  15,  figs.  36,  36a. 
Orthaulax  pugnax  Dall,  Trans.  Wagner  Inst.  Sd.  Phila.»  vol.  3,  pt  1»  1890,  p. 

170,  pi.  8,  figs.  6, 8;  Bull.  U.  S.  Nat.  Mus.  No.  90, 1916,  p.  87,  pi.  16,  figs.  6, 10. 

Localides. — Station  7074,  on  the  west  bank  of  Flint  River,  7  miles 
southeast  of  Bainbridge,  Decatur  County,  Georgia,  at  Hale  landing, 
in  coralliferous  chert;  and  station  7079,  on  the  east  bank  of  Flint 
River  below  the  mouth  of  Blue  (or  Russell)  Spring  branch,  at  Mascot 
Point,  in  chert  blocks;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S. 
Nat.  Mus.  Cat.  No.  166788.  Also  from  the  Oligocene  zone  of  which 
it  is  the  type  fossil,  at  Ballast  Point,  Tampa  Bay,  Florida;  from 
Antigua,  Cuba,  and  the  Panama  Canal  Zone. 

This  can  be  distinguished  at  once  from  0.  inomaiua  by  its  stouter 
and  shorter  form  and  blimt  spire.  Of  neither  species  has  an  abso- 
lutely perfect  specimen  been  collected,  the  thin  expanded  outer  lip 
being  invariably  defective. 

STBOBfBUS  CHIPOLANUS  IML 

Strwnhui  chipolanus  Dall,  Trans.  Wagner  Inst.  Sd.  Phila.,  vol.  8,  pt.  1, 1890, 
p.  176,  pi.  4,  fig.  1;  pt.  2, 1892,  p.  263,  pi.  13,  figs.  1,  3;  Bull.  U.  S.  Nat.  Mus. 
No.  90, 1916,  p.  87,  pi.  9,  figs.  9, 10. 

Localities. — Station  7074,  on  the  west  bank  of  Flint  River,  7  miles 
southeast  of  Bainbridge.  Decatur  Coimty,  Georgia,  at  Hale  landing, 
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in  coraOiferous  chert;  and  at  station  7079,  on  the  east  bank  of  Flint 
River  at  Mascot  Point,  below  the  mouth  of  Blue  (or  Russell)  Spring 
branch;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S.  Nat.  Mus. 
Cat.  No.  166789.  Also  from  the  Oligocene  marl  of  the  Chipola  River, 
Calhoim  County,  Florida,  and  in  the  Orthaulax  pugnax  zone,  at  Bal- 
last Point,  Tampa  Bay,  Florida. 

STHOMBUS.  iteeiM  ladetcnalDaCe. 

Locality, — Station  7096,  at  Red  Bluff,  on  the  west  bank  of  Flint 
River,  7  miles  above  Bainbridge,  Decatur  County,  Georgia;  Vaughan, 
Cooke,  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166790. 

An  indeterminate  cast  of  a  species  of  Strombus  was  obtained  at  the 
above  locality. 

1I1TI1UM  SIUCIUM,  B6W  ■pedcg. 
Plate  86,  fig.  11. 

Shell  small,  slender,  with  a  distinct,  not  channeled,  suture  and,  in 
the  decollate  specimen,  about  eight  nearly  flat-sided  strongly  sculp- 
tured whorls;  axial  sculpture  of  about,  on  the  penultimate  whorl, 
24  narrow  low  riblets,  with  about  equal  interspaces,  overridden  and 
obscm^d  by  the  strong  spiral  sculpture.  The  latter  consists  of  four 
spiral  cords  near  the  apex,  rather  more  slender  than  the  ribs,  with 
about  equal  interspaces,  but  later  they  become  broader  and  stronger, 
the  interspaces  relatively  somewhat  narrower,  the  cords  where  they 
cross  the  ribs  are  swollen  rather  than  nodulous,  and  the  interspace 
separating  the  anterior  and  posterior  pairs  is  deeper  and  more  chan- 
nded  than  the  others;  on  the  last  whorl  the  ribs  are  feebler  than 
previously  and  the  periphery  is  formed  by  the  fourth  cord.  On  the 
base  follow  four  more  crowded  simple  spirals,  the  anterior  a  little  more 
prominent  than  the  others  and  separated  by  a  wider  space  from  a  sort 
of  keel  and  several  finer  threads  which  encircle  the  vicinity  of  the 
canal  and  the  canal  itself.  The  latter  is  short  and  shallow;  the  aper- 
ture is  defective;  the  apex  of  the  shell  is  wanting.  Length  of  shell, 
20;  of  last  whorl,  7;  diameter  of  decollation,  3;  of  the  base,  7  mm. 

Locality. — Station  7075,  on  the  east  bank  of  Flint  River,  about  lOJ 
miles  below  Bainbridge,  and  just  above  Lambert  Island;  Cooke 
and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166729. 

DIASTOBfA  GBORGIANA,  mw  species. 

Plate  86,  fig.  6. 

Shell  small,  slender,  acute,  the  nucleus  small,  pointed,  of  about 
two  whorls,  obscured  by  adherent  matrix,  with  about  10  subsequent 
gradually  enlarging  whorls;  sculpture  coarse,  axially  sculptured  with 
about  (on  the  penultimate  whorl)  a  dozen  rounded  ribs  with  subequal 
interspaces^  IJiese  ribs  broader  and  more  prominent   anteriorly; 
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sutures  deep,  not  channeled,  and  the  whorls  well  rounded;  spiral 
sculpture  comprising  two  strong  rounded  cords  with  a  narrower  inter- 
space at  the  periphery,  with  two  finer  threads  behind  and  one  in 
front  of  the  more  prominent  pair;  base  convex  with  about  five  sub- 
equal  spiral  threads  with  about  equal  interspaces;  the  canal  short 
and  parous,  the  aperture  mostly  concealed  by  matrix,  but  with  the 
outer  lip  slightly  flaring  and  a  prominent  rounded  varix  behind  it. 
Length  of  shell,  6;  maximum  diameter,  2.6  mm. 

Locality. — Station  7075,  on  the  east  bank  of  Flint  River,  about 
10^  miles  below  Bainbridge,  Decatur  County,  Georgia,  and  just 
above  Lambert  Island;  Cooke  and  Mansfidd,  1914.  U.  S.  Nat. 
Mus.  Cat.  No.  166730. 

CEBITUIUM  SEUdFLUnUM,  b«w  spedM. 
Plate  87,  figs.  4,  5. 

Shell  large,  soUd,  acute-conic,  of  10  or  more  moderately  convex 
whorls,  earUer  whorls  sculptured  with  11  or  12  retractively  arcuate 
narrow  simple  axial  ribs  extending  from  suture  to  sutiue,  with  wider 
interspaces,  the  periphery  of  the  whorls  nearer  the  anterior  suture; 
the  cast  of  this  part  of  the  shell  (fig.  4)  shows  no  spiral  sculptxire; 
later  whorls  show  an  increasing  number  of  more  closely  set  ribs  and 
a  slight  constriction  appears  a  short  distance  in  front  of  the  suture, 
giving  the  effect  of  a  narrow  ill-defined  presutural  spiral  band,  which 
becomes  more  distinct  on  the  later  whorls;  spiral  sculpture  also 
appears,  at  first  as  fine  striae,  later  as  narrow  channels  separating 
subequal  flattish  spiral  cords,  of  which  there  are  seven  or  eight  on  the 
last  whorl  of  the  cast  (fig.  6).  Length  of  seven  whorls,  46;  diameter 
of  the  posterior  whorl  of  the  seven,  5;  of  the  anterior,  18  nmi. 

Locality. — Station  3383,  at  the  base  of  the  bluff  at  Little  Horseshoe 
bend,  just  below  the  mouth  of  Blue  (or  Rxissoll)  Spring  branch. 
Mint  River,  4  miles  below  Bainbridge,  Dooatiu*  County,  Georgia; 
T.  W.  Vaughan,  1900.    U.  S.  Nat.  Mus.  Cat.  No.  166731. 

This  species  has  the  same  type  of  sculpture  as  (\  niaw?o(tanum,  but 
the  reticulation  is  less  coarse,  the  sheU  more  sloiidor,  the  whorls  more 
convex,  the  presutiu'al  band  narrower  and  Iohs  conspicuous  than  in 
thAt  species.  In  both  the  casts  do  not  show  either  tho  aportxiro  or 
the  base,  but  the  sculptiue  and  form  are  quite  suillciont  to  discrim- 
inate the  species  when  more  perfect  examples  are  obtained. 

This  species  is  also  foimd  in  the  lower  bed  at  station  7160a,  on  the 
east  bank  of  Flint  River,  near  Bainbridge,  just  below  the  wagon 
bridge,  in  loose  blocks  of  chert,  and  at  station  7096  on  the  west  bank, 
7  miles  above  Bainbridge  at  Red  Bluff,  by  Vaughan,  Cooke,  and 
Mansfield  in  1914.  It  is  the  only  species  of  Cerite  known  to  be 
conmion  to  both  horizons. 
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CEBTFHnmf  MASCOITANUM,  mw  ipecicg. 

Plate  87,  fig.  12. 

Shell  large,  robust,  conical,  the  specimen  a  cast  from  an  impression 
in  a  chert  block,  showing  part  of  five  flattish  whorls;  axial  sculpture 
of  about  30  narrow  slightly  flexuous  ribs  with  narrower  interspaces 
becoming  less  prominent  on  the  later  whorls;  also  irregularly  dis- 
tributed thickened  varices,  of  which  three  are  seen  on  the  cast  of 
three  half  whorls;  suture  distinct  not  channeled;  in  front  of  it  the 
next  whorl  carries  a  thickened  band  separated  from  the  rest  of  the 
whorl  by  a  marked  constriction  and  undulated  by  the  posterior  ends 
of  the  axial  ribs;  this  band  is  also  more  or  less  spirally  striated.  Be- 
tween the  constriction  and  the  periphery  of  the  base  are  six  or  seven 
strap-like  flattened  bands,  overriding  the  ribs  without  becoming 
nodulous,  the  interspaces  very  narrow.  There  is  also  more  or  less 
fine  spiral  striation,  which  is  indistinct  on  the  cast.  Length  of  three 
whorls,  32;  diameter  of  the  posterior  of  the  three,  16;  of  the  anterior 
one,  22  mm. 

Locality. — Station  7079,  on  the  east  bank  of  Flint  River,  below 
the  mouth  of  Russell  or  Blue  Spring  branch  at  Mascot  Point; 
Vaughan,  CJooke,  and  Mansfield,  1914.  U.  S.  Nat.  Mus.  Cat.  No. 
166732. 

Fragmentary  casts  give  a  length  of  70,  a  maximum  width  of  22 
mm.,  and  show  more  than  10  whorls.  The  base  appears  to  have 
been  convex  and  smooth  with  a  very  short  stout  twisted  pillar. 

CEBTFHIUM  HALENSE,  new  species. 
Plate  87,  figs.  9, 10. 

Shell  large,  conic,  the  apex  defective,  the  remainder  comprising 
lOi  flat  whorls  rapidly  widening;  suture  inconspicuous,  not  inter- 
rupting the  lateral  planes  of  the  spire;  sculpture  on  the  ninth  whorl 
comprising  a  spiral  band  just  in  front  of  the  suture,  ornamented  with 
low  roimded  nodules  separated  from  one  another  by  distinct  spaces, 
about  four  nodules  to  10  millimeters  length  along  the  band;  in  front 
of  this  are  two  narrower  more  closely  nodulous  spirals  with  narrower 
spiral  interspaces  rather  distinctly  channeled;  in  front  of  the  anterior 
one  of  these  is  a  somewhat  larger  similarly  nodulous  band  about  half 
as  wide  as  the  first  one;  in  the  interspaces  or  just  behind  the  suture 
there  is  occasionally  a  narrow  not  nodulate  thread;  no  axial  sculp- 
tiue  is  perceptible;  on  the  last  whorl  there  is  a  small  thread  at  the 
rounded  periphery  of  the  base,  which  in  the  preceding  whorls  is  usually 
covered  by  the  sutiue;  the  base  is  flat  and  smooth  except  for  incre- 
mental lines  which  indicate  that  the  basal  part  of  the  outer  lip  is  pro- 
duced and  rounded;  the  siphon  appears  to  have  been  very  short  a;nd 
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strongly  twisted;  the  specimens  do  not  show  the  aperture.  Height 
of  10  whorls  as  figured,  46;  of  the  ninth  whorl,  5.5;  diameter  of  ninth 
whorl,  19;  maximum  diameter  of  specimen  (fig.  9),  24;  of  (decollate) 
apex,  4  mm. 

Locality. — Station  7074,  at  Hale  landing  on  the  west  bank  of 
Flint  River,  7  miles  southeast  of  Bainbridge,  Decatur  CJounty,  Georgia, 
in  coralliferous  chert;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S. 
Nat.  Mus.  Cat.  No.  166733. 

A  slight  variation  in  the  strength  of  the  spiral  bands  in  front  of  the 
broad  presutural  band  is  visible  in  some  of  the  specimens  when  the 
first  and  fourth  of  the  four  anterior  spirals  may  both  be  stronger  than 
the  included  pair.  A  mold  of  16  whorls  measures — ^length,  77,  and 
maximum  diameter,  27  mm.  The  base  is  convex  and  smooth  with 
a  pillar  Uke  that  of  0.  mascotiamim.  Another  base  measures  32  nun. 
in  diameter. 

CEBTIHIUM  YAUGHANIt  atw  ■picJei. 

Plate  87,  fig.  8. 

Shell  large,  solid,  flat  sided,  conic,  the  cast  as  figured  showing  part 
of  five  whorls;  suture  distinct,  not  channeled;  whorls  flat,  spirally 
sculptiired,  the  sculptiire  comprising  in  front  of  the  suture  a  conspic- 
uous row  of  beadlike  nodules  with  about  equal  interspaces,  on  the 
last  whorl  about  26  in  number;  in  front  of  this  three  slightly 
imdulated  fine  spiral  threads  with  wider  subequal  interspaces;  be- 
yond these  a  slightly  more  prominent  and  more  distinctly  undulated 
cord,  with  a  spiral  groove  in  front  of  it  and  between  it  and  the  sharp 
edge  of  the  slightly  convex  nearly  smooth  base,  on  the  edge  of  which 
the  preceding  sutures  are  laid;  base  sculptiired  only  with  faint  lines 
of  growth,  the  form  of  which  indicates  that  the  basal  lip  of  the  aper- 
ture was  sharply  and  roundly  produced  with  a  narrow  and  deep 
acutely  angular  notch  at  the  periphery  of  the  base.  There  are  no 
indications  on  the  cast  of  axial  sculpture  unless  the  undulations  of 
the  spirals  be  so  construed.  Height  of  four  whorls,  31;  diameter  of 
the  earliest  of  these  at  the  posterior  suture,  14;  diameter  of  base  of 
last  whorl,  25  nam.    The  aperture  and  canal  are  wanting  in  the  mold. 

Locality, — Station  7074,  on  the  west  bank  of  Flint  Kiver,  7  miles 
southeast  of  Bainbridge,  Decatur  County,  Georgia,  at  Hale  landing, 
in  coralliferous  chert;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S. 
Nat.  Mus.  Cat.  No.  166734. 

CERrrmUM  COOKEI,  aew  spedM.   . 
Plate  87,  fig.  11. 

Shell  of  moderate  size,  slender,  acute,  of  about  10  regularly  en- 
larging whorls;  suture  distinct,  an  elevated  spiral  cord  in  front  of  it 
giving   a   channeled   effect;  whorls   moderately   convex;  sculpture 
36399**— ProcNJVI.vol.5l7-16 88 
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mostly  spiral,  consisting,  first,  of  the  above-mentioned  rather  promi- 
nent cord  separated  by  a  somewhat  excavated  interspace  from  (on 
the  earlier  whorls  three)  flattened  spirals  with  equal  wider  inter- 
spaces, in  two  of  which  on  the  last  whorl  faint  indications  of  a  very 
small  intercalaiy  thread  are  visible;  the  last  whorl  romids  evenly  to 
the  convex  base,  on  which  five  spiral  bands  occur,  but  with  narrower 
groovelike  interspaces;  these  basal  bands  are  distinctly  undulated 
or  subnodulous.  The  canal  was  apparently  short  and  strongly 
twisted,  the  aperture  not  represented  on  the  mold.  Height  of  10 
whorls  (the  nucleus  not  preserved),  41 ;  maximum  diameter  of  last 
whorl  (the  outer  lip  wanting),  17  nmi. 

Locality. — Station  3381,  a  fossil  coral  reef  at  the  base  of  the  bluff 
at  Little  Horseshoe  bend,  just  below  the  mouth  of  the  Blue  (or  Russell) 
Spring  branch,  4  miles  below  Bainbridge,  on  the  Flint  Biver,  Decatur 
County,  Georgia;  T,  W.  Vaughan,  1900,  U.  S.  Nat.  Mus.  Cat.  No. 
166735.  

CEBrFHnmf  CORAIXICOLUM,  mw  i 


Plate  87,  fig.  6. 

Shell  large,  heavy,  the  decollate  specimen  with  seven  whorls,  the 
four  or  five  earlier  whorls  with  an  appressed  suture;  the  subsequent 
turns  in  the  type-specimen  have  a  strongly  marked  shoulder  just  in 
front  of  the  suture,  giving  the  effect  of  a  channel;  the  whorls  moder- 
ately rounded,  the  earlier  ones  crossed  by  (about  14)  slightly  retrac- 
tively  curved  narrow  rounded  ribs  extending  from  suture  to  suture, 
with  somewhat  wider  interspaces;  on  the  later  whorls  the  ribs  gradu- 
ally become  more  sparse  and  prominent  with  wider  interspaces,  and 
are  sigmoidly  flexuous,  subnodulous  at  the  shoulder,  and  rather 
abruptly  ceasing  a  short  distance  behind  the  succeeding  suture;  on 
the  last  whorl  there  is  a  slight  constriction  in  front  of  the  presutural 
nodules;  spiral  sculpture  of  fine  at  first  subequal  threads  with  nar- 
rower interspaces;  later  there  is  some  irregularity  in  the  width  of  the 
spirals  which  become  flattish;  on  the  last  whorl  between  the  shoulder 
and  the  periphery  of  the  base  there  are  about  15  of  these  spirals;  the 
indications  of  the  defective  specimen  are  that  the  threads  become 
more  prominent  at  least  near  the  periphery  of  the  rounded  base;  the 
apertiu*e  is  gone,  but  its  posterior  commissure  is  thickened  and  ex- 
tended backward  toward  the  periphery  of  the  preceding  whorl. 
Length  of  specimen  as  figured,  47;  diameter  of  last  whorl,  about  20; 
of  apex  at  fracture,  5  mm. 

Locality. — Station  7074,  on  the  west  bank  of  Flint  River  at  Hale 
landing,  7  miles  southeast  of  Bainbridge,  Decatur  County,  Georgia, 
in  coralliferous  chert;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S. 
Nat.  Mus.  Cat.  No.  166736. 

Though  the  type-specimen  is  so  imperfect,  the  sculpture  is  quite 
sufficient  to  distinguish  it  from  any  of  the  oUier  species  described  in 
this  paper. 
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CBBITHIUM  EUTKl'IlLSt  asw  ipecicg. 

Plate  87,  fig.  7. 

Shell  elongate,  slender,  thin,  of  about  10  flattened  whorls;  suture 
distinct  but  shallow,  not  channeled;  earlier  whorls  with  (about  24) 
narrow,  low  equidistant  axial  ribs  extending  straightly  from  suture  to 
suture,  and  crossed  by  six  or  seven  fine,  equal  and  equidistant  spiral 
cord^,  with  occasional  finer  threads  in  the  interspaces,  forming  an  even 
and  finely  reticulate  siurf  ace ;  the  axial  sculpture  becomes  obsolete  about 
the  middle  of  the  spire,  the  spirals  become  more  numerous  imtil,  on 
the  last  whorl,  there  are  some  25  subequal,  sometimes  sharp,  revolv- 
ing threads;  base  slightly  rounded,  canal  short;  length  of  decollate 
shell  as  figured,  39;  of  last  whorl,  14;  diameter  at  decollation,  3;  at 
base,  12  nun. 

Locality. — Station  3381 ,  at  base  of  bluff  at  Little  Horseshoe  bend,  4 
miles  below  Bainbridge  and  just  below  the  mouth  of  Blue  (or  Russell) 
Spring  branch,  Flint  River,  Decatur  County,  Georgia;  T.  W. 
Vaughan,  1900.    U,  S.  Nat.  Mus.  Cat.  No.  166737. 

This  is  a  very  characteristic  species  and  can  not  fail  to  be  recog- 
nized when  better  material  is  available. 

CKKITUIUM  TAGINATUM,  mw  species. 

Plate  87,  figs.  1,  2,  3. 

Shell  about  25  mm.  long,  acute,  slender,  with  9  or  10  evenly  rounded 
whorls,  suture  distinct,  not  channeled;  early  whorls  with  three  un- 
dulate spiral  cords,  with  subequal  interspaces,  between  the  sutures; 
the  undulations  appear  to  be  the  result  of  the  cords  overriding  faint 
axial  ribs,  but  the  ribs  are  indicated  chiefly  by  the  imdulations  and 
are  absent  from  the  later  whorls;  there  are  cdso  fine  spiral  threads 
covering  the  entire  smrface,  and  occasional  roimded  varices  irregularly 
distributed  and  m6re  numerous  on  the  earlier  whorls.  On  the  last  whorl 
the  posterior  cord  alone  is  imdulated;  the  others  are  of  a  squarish 
form,  with  slightly  narrower,  deeply  channeled  interspaces;  in  addi- 
tion to  the  three  major  cords  there  are  two  or  three  smaller  ones,  one 
at  the  edge  of  the  base  and  the  others  in  front  of  it,  with  a  finer  thread 
between  and  near  the  short  twisted  canal;  aperture  only  slightly 
expanded,  most  of  it  defective  in  the  specimens;  length  of  specimen 
(fig.  1 ) ,  22 ;  diameter  at  decollation,  4 ;  diameter  of  last  whorl,  1 1  mm. 

Locality. — Station  7075,  on  the  east  bank  of  Flint  River,  about 
10^  miles  below  Bainbridge,  and  just  above  Lambert  Island;  Cooke 
and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166738. 

This  species  belongs  to  the  group  of  C.  georgianum  Lyell  and 
Sowerby,  but  differs  from  that  species  by  its  smaller  size  and  less 
fO^uat^  axial  ribs, 
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CBBITHIUM  DtSULATUMt  m 

Plate  86,  fig.  12. 

Shell  small,  acute,  strongly  sculpturedwith  more  than  nine  rounded 
whorls  (the  apex  defective);  suture  distinct,  not  channeled;  axial 
sculpture  of  12  to  15  rounded  ribs  extending  from  suture  to  suture, 
but  not  over  the  base,  with  occasional  much  stronger  but  similar 
varices  irregularly  distributed;  spiral  sculpture  of  (on  the  penul- 
timate whorl)  five  rounded  threads,  subequal  and  equidistant,  which 
are  swollen  where  they  override  the  axial  ribs;  there  is  a  strong 
simple  spiral  cord,  at  the  periphery  of  the  base,  which  is  sometimeB 
more  or  less  visible  behind  the  suture,  and  on  the  moderately  rounded 
base  are  two  or  three  rather  strong  spirals  with  equal  or  wider  inter- 
spaces; the  canal  is  short  and  twisted;  the  aperture  concealed  by 
matrix  but  with  a  tluckened  outer  Up.  Height  (slightly  decollate), 
19;  height  of  last  whorl,  6.5;  maximum  diameter,  9  mm. 

Locality. — Station  7075,  on  the  east  bank  of  Flint  River,  10^  miles 
below  Bainbridge,  Decatur  County,  Georgia,  just  above  Lambert 
Island ;  C!ooke  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166739. 

This  species  belongs  to  the  group  of  CenOwwrn  musearum  Say,  and 
C.  georgianum  Sowerby,  but  is  sufficiently  distinct  from  either. 

CBttlTUlOPSIS  DIAGONAt  aew  species. 
Plate  86,  fig.  7. 

Shell  small,  slender  (decollate),  with  10  remaining  flat-sided  whork; 
last  whorl  with  a  mesial  constriction,  on  each  side  of  which  are  two 
spiral  cords,  the  anterior  pair  subequal,  separated  by  a  narrow  sulcus, 
with  the  most  anterior  forming  the  periphery  of  the  whorl;  both 
cords  are  nodulously  undulated,  with  about  22  nodulations  separated 
by  narrower  intervals;  of  the  posterior  pair  the  first  is  laid  upon  the 
preceding  inconspicuous  suture  and  is  broader  than  either  of  the 
anterior  pair,  is  similarly  but  less  distinctly  undulated;  the  second 
cord  is  much  smaller  but  also  undulated.  The  base  is  flattened  and 
nearly  smooth,  or  faintly  spirally  striate,  the  condition  of  the  speci- 
men making  the  determination  of  the  surface  uncertain;  the  aperture 
is  subquadrate,  the  canal  short  and  twisted,  the  edge  of  the  pillar 
with  a  thick  not  very  sharply  defined  fold.  Length  of  specimen  as 
figured,  10;  diameter  of  the  base,  4;  length  axially  of  the  last  whorl, 
2  nun. 

Locality. — Station  7074,  on  the  west  bank  of  the  Flint  River  at  Hale 
landing,  7  miles  southeast  of  Bainbridge,  Decatur  County,  Georgia, 
in  coralliferous  chert;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S. 
Nat.  Mus.  Cat.  No.  166740. 
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TUBRITELLA  ELULENSI8»  Mw  species. 

Plate  86,  fig.  9. 

Only  a  mold  of  about  five  whorls  of  this  species  is  available,  but 
the  sculpture  differs  from  that  of  any  of  the  Tampa  species  and  it 
therefore  seems  proper  to  describe  it.  The  whorls  increase  in  diam- 
eter very  slowly  and  overhang  somewhat  at  the  suture.  The  spiral 
sculpture  comprises  on  the  best  preserved  whorl  two  or  three  minor 
threads  in  front  of  the  suture;  then  one  simple,  more  elevated  major 
spiral;  then  a  constriction  carrying  two  minor  threads  with  equal 
interspaces,  in  which  are  a  few  faint  spiral  striae;  then  a  stronger  and 
more  prominent  major  spiral,  simple  and  forming  the  periphery  of 
the  whorl;  this  spiral  grows  proportionately  more  prominent  as  the 
whorls  succeed  one  another.  In  front  of  this  and  separated  by  a 
faintly  spirally  striated  equal  interspace  is  a  third  simple  major 
spiral  overhanging  the  next  suture,  and  which  in  the  earlier  whorls 
is  about  equal  in  strength  to  the  major  spiral  behind  it,  but  in  the 
later  ones  is  somewhat  weaker.  Height  of  the  three  best  preserved 
whorls,  21;  diameter  of  the  earlier  of  the  three,  9.5;  of  the  latest  of 
the  three,  14  mm.    The  base  and  apex  of  the  shell  are  defective. 

LoeaMty. — Station  7074,  on  the  west  bank  of  the  Flint  River,  7 
miles  southeast  of  Bainbridge  at  Hale  landing,  in  coralliferous  chert; 
Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S.  Nat.  Mus.  Cat.  No. 
166741. 

TDBBTTBLLA  TABfPAB  Heliptfa. 

Turritdla  Umpae  Hbup ion,  Trans.  Wagner  Inst.  Sd.  Phila.,  vol.  1, 1887,  p.  113, 
pi.  8,  fig.  63.— Dall,  Trans.  Inst.  Sci.  Phila.,  vol.  3,  pt.2, 1892,  p.  309,  pi.  17, 
fig.  8;  Bull.  U.  S.  Nat.  Museum  No.  90, 1915^  p.  97,  pi.  14,  fig.  1. 

Localities. — Stations  3381  and  3383  at  base  of  the  bluff,  on  the  east 
side  of  Flint  River,  4  miles  below  Bainbridge,  Decatur  County, 
Georgia,  at  Little  Horseshoe  bend,  just  below  the  mouth  of  Blue  (or 
Russell)  Spring  branch,  in  fossil  coral  reef;  T.  W.  Vaughan,  1900. 
U.  S.  Nat.  Mus.  Cat.  No.  166791.  Also  at  station  7074  at  Hale 
landing  on  the  west  bank  of  Flint  River,  7  miles  southeast  of  Bain- 
bridge, in  coralliferous  chert;  and  station  7075,  on  the  east  bank  of 
Flint  River,  10^  miles  below  Bainbridge  and  just  above  Lambert 
island;  Vaughan,  Cooke,  and  Mansfield,  1914.  The  original  prov- 
enance of  the  species,  as  its  name  implies,  was  in  the  Orthavlax  pug- 
ncbx  zone  at  Ballast  Point,  Tampa  Bay,  Florida,  Heilprin,  1885.  U. 
S.  Nat.  Mus.  Cat.  No.  166119. 

TURBITBLLA,  iteeiM  ladeteraiiiiaCtti 

Locality. — Station  7096,  at  Red  Bluff  on  the  west  bank  of  Flint 
River,  7  miles  above  Bainbridge,  Decatur  County,  Georgia,  and 
station  7079,  at  Mascot  Point,  on  .the  east  bank  below  the  mouth  of 
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Blue  (or  Russell)  Spring  branch,  and  about  4  miles  below  Bain- 
bridge,  in  chert  blocks;  Vaughan,  Cooke,  and  Mansfield,  1914.  U. 
S.  Nat.  Mus.  Cat.  No.  166792. 

Casts  of  an  unidentifiable  TurrUeUa  not  identical  with  T.  tampae 
were  obtained  at  the  localities  mentioned. 


CALTPTRAEA  CTBOCmTA)  THOCHIFORBfIS  ] 

llnjundSmlum  trochiformii  Conrad,  Journ.  Acad.  Nat.  Sd.,  Phila.,  new  ser.^vol.  1, 
1848,  pp.  113,  133,  pi.  11,  fig.  3f.— Cf.  Dall,  Trans.  Wagner  Inst.  Sci,  Fhila., 
vol.  3,  1892,  pt.  2,  p.  362. 

Locality, — Station  7096,  at  Red  Bluff,  on  the  west  bank  of  Flint 
River,  7  miles  above  Bainbridge,  Decatur  County,  Georgia;  Vaughan, 
Cooke,  and  Mansfield,  1914.    U.  S.  Nat.  Mus.  Cat.  No.  166793. 

Impressions  of  a  Calyptraea,  which  is  doubtless  identical  with  that 
referred  to  by  Conrad  to  Lamarck's  species,  were  foimd  as  above 
mentioned. 

XBNOPHORA  CONCHTUOPHORA  Bora. 

Plate  86,  fig.  10. 

IVocAtM  conchyliophoruM  Bobn,  Mus.  Caes.  Vind.  index,  1778,  p.  333. 
XenophoralaevigaUi  Fischer  db  Waldhbuc,  Tab.  Syn.  Zoogn.,  1808,  p.  113. 
ITrochuB  lepnmu  Mobtok,  Syn.  Org.  Rem.,  1834,  p.  15,  pi.  46,  fig.  6. 
Phorui  redtmu  Conrad,  Proc.  Acad.  Nat.  Sd.,  Fhila.,  vol.  7, 1855,  p.  262.— Wailsb, 

Geol.  Miss.,  1854,  p.  289,  pi.  17,  figs.  6a,  66. 
Xenophora  agglutincms  Grboorio,  Mon.  Eoc.  Ala.,  1890,  p.  144;  not  of  Lamarck. 
Xenopkora  kumilii  Dall,  Trans.  Wagner  Inst.  Sd.  Phila.,  vol.  3,  pt.  1, 1890,  p. 

figs.  10, 10a;  not  of  Conrad. 
Xenophora  conchyliophora  Dall,  Trans.  Wagner  Inst.  Sd.  Phila.,  vol.  3,  pt.  2, 

182,  1892,  p.  360;  Bull.  U.  S.  Nat.  Mus.  No.  90, 1915,  p.  105,  pi.  15,  figs.  1,  3. 

Localities. — Station  7078,  on  the  east  bank  of  Flint  River,  about  a 
quarter  of  a  imle  below  Hale's  landing,  Decatur  County,  Georgia, 
near  the  lower  end  of  Smith's  reach;  Cooke  and  Mansfield,  1914. 
Also  at  station  7079,  on  the  east  bank  of  Flint  River,  at  Mascot 
Point,  below  the  mouth  of  Blue  (or  Russell)  Spring  branch,  in  chert 
blocks;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S.  Nat.  Mus.,  Cat. 
No.  166794. 

A  species  of  Xenophora  which  presents  no  distinguishable  specific 
characters  from  the  recent  shell  described  by  Bom  from  the  West 
Indies  has  been  obtained  from  nearly  every  f ossUiferous  horizon  from 
the  Upper  Cretaceous  Ripley  formation  to  the  Plebtocene.  If,  as 
seems  probable,  these  shells  belong  to  one  and  the  same  species,  it  is 
one  of  the  oldest,  if  not  the  very  oldest,  species  of  moUusk  now  living. 

ABfPDLLINA  SOUDULA  DaB. 

Plate  85,  fig.  9. 

Ampullina  solidula  Dall,  Trans.  Wagner  Inst.  Sci.  Phila.,  vol.  3,  pt.  2,  1892,  p. 
376,  pi.  22,  fig.  31;  Bull.  U.  S.  Nat.  Mus.  No.  90, 1915,  p.  108,  pi.  3,  fig.  10. 

Localities. — Station  3295,  at  Blue  (or  Russell)  Springs,  4  miles 
south  of  Bainbridge,  Decatur  County,  Georgia,  on  the  east  bank  of 
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the  Flint  River;  A.  H.  Brooks,  1900.  Station  3388,  at  Red  Bluff  on 
Flint  River,.  7  miles  above  Bainbridge,  from  the  upper  fossihferous 
horizon  m  the  bluff;  T.  W.  Vaughan,  1900.  Station  7096,  at  the 
same  locality;  Vaughan,  CSooke,  and  Mansfield,  1914.  Station  7075, 
on  the  east  bank  of  Flint  River,  10}  miles  below  Bainbridge,  and  just 
above  Lambert  Island.  Station  7079,  at  Mascot  Point  on  the  east 
bank  of  Flint  River  below  the  mouth  of  Blue  Spring  branch,  in  chert 
blocks;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S.  Nat.  Mus.  Cat. 
No.  166795.  Also  in  the  Ofiha/ulax  pugnax  zone  at  Ballast  Point, 
Tampa  Bay,  Florida;  Dall.    U.  S.  Nat.  Mus.  Cat.  No.  112933. 

ABfPULLINA  STRBPT08T0MA  HcUftlii. 

Plate  85,  fig.  11. 

Natica  ttrepto»toma  HBnj»iuN,  Trans.  Wagner  Inst.  Sd.  Fhila.,  vol.  1, 1887,  p.  112, 

pi.  16,  ^.  51. 
AmpuUina  ttreptottoma  Dall,  Trans.  Wagner  Inst.  Sd.  Fhila.,  vol.  3,  pt.  2, 1902, 

p.  374;  Bull.  U.  S.  Nat.  Mus.  No.  90,  1915,  p.  107,  pi.  12,  fig.  27. 

Localities. — Station  3295,  at  Blue  (or  Russell)  Springs,  4  miles 
south  of  Bainbridge,  Decatur  Cbunty,  Georgia;  station  3388,  at  Red 
Bluff,  on  Flint  River,  7  miles  above  Bainbridge,  from  the  upper  fos- 
siliferous  horizon  of  the  bluff;  station  3381,  at  base  of  bluff  at  Little 
Horseshoe  bend,  just  below  the  mouth  of  Blue  Spring  Branch  on  the 
east  bank  of  Flint  River,  4  miles  below  Bainbridge,  in  a  fossil  coral 
reef;  station  3383  at  the  same  locality;  station  6171,  at  Bainbridge; 
station  7076,  on  the  east  bank  of  Flint  River,  at  the  bend  half  a  mile 
below  Lambert  island,  about  12  miles  below  Bainbridge;  station 
7079,  at  Mascot  Point  on  the  east  bank  of  Flint  River,  below  the 
mouth  of  Blue  Spring  branch,  4  miles  south  of  Bainbridge,  in  chert 
blocks;  station  7096,  same  locality  as  station  3388;  and  at  Jackson- 
boro,  Georgia,  and  the  Orthavlax  pv^gnax  zone  at  Ballast  Point,  Tampa 
Bay,  Florida.    U.  S.  Nat.  Mus.  Cat.  No.  166796. 

As  the  above  list  indicates,  this  is  one  of  the  most  common  Oligo* 
cene  species  of  the  region,  occurring  in  several  horizons,  but  rarely  in 
even  tolerably  perfect  condition. 

AMAUBOPSIS  OCALANA  DalL 

Plate  88,  fig.  11. 

Amauroptis  ocalana  Dall,  Trans.  Wagner  Inst.  Sd.  Phila.,  vol.  3,  pt.  1,  1890, 
p.  377. 

Localities. — Station  7074,  at  Hale  landing  on  the  west  bank  of 
Flint  River,  7  miles  southeast  of  Bainbridge,  Decatur  CSounty, 
Geoi^a,  in  coralliferous  chert;  station  7079,  at  Mascot  Point  on  the 
east  bank  of  Flint  River  below  the  mouth  of  Blue  (or  Russell)  Spring 
branch,  4  miles  below  Bainbridge,  in  chert  blocks;  and  station  7096, 
on  the  east  bank  of  Flint  River,  at  the  bend  near  the  ''Old  Factory/' 
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about  three-quarters  of  a  mile  northeast  of  the  Atlantic  Coast  Line 
railway  station  at  Bainbridge;  Vaughan,  Cooke,  and  Mansfield, 
1914.  U.  S.  Nat.  Mus.  Cat.  No.  166797.  Also  in  the  JackBonian 
limestone  at  Ocala,  Florida;  "Wlllcox;  U.  S.  Nat.  Mus.  Cat.  No. 
115744. 

This  species  by  inadvertance  was  not  figured  in  the  Wagner  Trans- 
actions and  the  name  was  omitted  from  the  index  of  part  1  of  the 
volume.  It  has  some  resemblance  to  the  ^' Natica  phasianeUaides 
Orbigny/'  figured  on  plate  1  (fig.  7)  of  the  unpublished  Paleontology 
of  Cuba,  proofs  of  the  plates  of  which,  possessed  by  the  U.  S.  Geo- 
logical Survey,  were  purchased  from  the  Cotteau  library.  Orbigny's 
species,  however,  is  larger,  more  ovate,  with  a  shorter  spire  and  much 
less  elegant  form. 

StHUM  nfPBRVORATDM  DMI. 

Sinum  imperforatum  Dall,  Bull.  U.  S.  Nat.  Mus.  No.  90, 1915»  p.  109,  pi.  5,  fig.  8. 

Locality. — Station  7075,  on  the  east  bank  of  FUnt  River,  about 
10}  miles  below  Bainbridge,  Decatur  Coimty,  Georgia,  and  just  above 
Lambert  Island;  Cooke  and  Mansfield,  1914.  U.  S.  Nat.  Mus.  Cat. 
No.  166798.  Also  in  the  OrtJuiulax  pugnax  zone,  at  Ballast  Point, 
Tampa  Bay,  Florida.    U.  S.  Nat.  Mus.  Cat.  No.  166107. 

A  specimen  of  this  species  was  obtained  at  the  locality  on  Flint 
River,  above  mentioned. 

MABGABrrSS  GOSALUCUS,  Mw  species. 
Plate  88,  figs.  5,  6. 

Shell  small,  turbiniform,  of  about  four  whorls;  nucleus  minute, 
flattened;  earUer  whorls  slightly  subangular,  feebly  spirally  striated, 
with  a  conspicuous  smooth  cord  behind  the  suture,  which  is  closely 
appressed  to  it;  last  whorl  evenly  rounded,  rather  inflated,  rapidly 
enlarging  toward  the  aperture,  which  is  concealed  by  matrix;  with  a 
strongly  convex  imperforate  base.  Maximum  diameter  4;  height 
2.8  mm. 

Locality. — Station  7074,  on  the  west  bank  of  Flint  River,  7  miles 
southeast  of  Bainbridge,  Decatur  County,  Georgia,  at  Hale  landing, 
in  coralliferous  chert;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S. 
Nat.  Mus.  Cat.  No.  166744. 

TEINOSTOMA  SUBUBfATA*  mmw  spedee. 

Plate  88,  figs.  7, 8. 

Shell  spiall,  depressed,  smooth,  with  about  four  whorls;  nucleus 
small,  inflated;  subsequent  whorls  nearly  covered  with  enamel  and 
inclosed  by  the  last  whorl;  spire  nearly  flat,  periphery  subangular  in 
the  earUer  whorls,  becoming  rounded  on  the  final  turn;  outer  Up 
slightly  depressed  above,  simple,  not  sharp;  aperture  oblique,  inter- 
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rupted  by  the  body;  pillar  strong,  slightly  concave;  lower  lip  meet- 
ing it  at  a  slight  angle  and  produced  beyond  it  so  as  to  cover  the  um- 
bilical depression;  base  moderately  convex,  imperforate;  surface 
slightly  granulate,  probably  due  to  mineralization.  Maximum 
diameter,  4;  mi^i^^T^Tn  diameter,  3;  hei^t,  2.5  nun. 

IrOCoZi^y.— Station  7074,  on  the  west  bank  of  Flint  River,  7  miles 
southeast  of  Bainbridge,  Decatur  County,  Georgia,  at  Hale  landing, 
in  coralliferous  chert;  Vaughan,  Cooke,  and  Mansfield,  1914.  U,  S. 
Nat.  Mus.  Cat.  No.  166745. 


uoha  (arenb)  halensis»  m 

Plate  88,  ^.  4. 

Shell  small,  solid,  turbinif  orm,  of  about  three  whorls,  the  suture  ap- 
pressed,  indistinct,  with  a  minute  spiral  beaded  line  in  front  of  it;  in 
front  of  this  are  two  or  three  fine  simple  spiral  threads  with  sUghtly 
wider  interspaces;  in  front  of  these  are  three  much  stronger  simple 
spirals,  on  the  anterior  of  which  the  suture  is  laid,  the  interspaces 
wider  and  channeled.  A  fourth  similar  cord,  forming  the  periphery 
of  the  base,  enters  the  aperture  just  below  the  sutural  conunissure. 
The  base  is  slightly  flattened  and  sculptured  with  four  or  five  simple 
cords,  with  slightly  wider  interspaces,  both  diminishing  in  size  toward 
the  pillar.  The  umbilical  region  is  imperforate;  the  aperture  is  sub- 
circular,  slightly  crenulated  on  the  outer  lip  in  harmony  with  the 
sculpture;  the  pillar  lip  thickened  and  somewhat  angular  outside  of 
the  aperture,  where  it  meets  the  lower  lip.  Height,  2;  maximum 
diameter,  3  nun. 

Locality. — Station  7074,  on  the  east  bank  of  Flint  River,  7  miles 
southeast  of  Bainbridge,  Decatur  Coimty,  Georgia,  at  Hale  landing, 
in  coralliferous  chert;  Vaughan,  Cooke,  and  Mansfield,  1914.  U.  S. 
Nat.  Mus.  Cat.  No.  166742. 

UOHA?  PEBSCIILPTDRATA,  Mw  gpedM. 

Plate  86,  fig.  6. 

Shell  small,  turbinate,  with  three  or  more  rapidly  increasing 
rounded  whorls,  separated  by  a  deep  but  not  channeled  suture; 
apex  concealed  by  matrix;  last  whorl  sculptured  by  about  15  strong 
closely  beaded  subequal  spiral  cords,  separated  by  subequal  chan- 
neled interspaces,  both  evenly  distributed  over  the  whole  whorl;  the 
interspaces  are  axially  sculptured  by  sharp,  elevated,  equal  lamellae 
or  imbrications  about  five  to  a  millimeter,  with  equal  interspaces  and 
uniformly  distributed;  aperture  circular,  the  inner  margin  thick  and 
smoothly  bevelled  to  the  outer  edge,  the  throat  smooth,  the  base  of 
the  whorl  imperforate.    Height  as  figured,  65;  diameter,  7  nun. 

Locality. — Station  3383,  from  a  fossil  coral  reef  at  Little  Horse- 
shoe Bend,  just  below  the  mouth  of  Blue  or  BusseU  Spring  on  flint 
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Biyer,  4  miles  below  Bainbridge,  Decatiir  County,  Georgia;  T.  W. 
Vaughan  coll.  1900.    U.  S.  Nat.  Mus.  Cat.  No.  166743. 

This  fossil,  of  which  no  perfect  specimen  was  collected,  has  such 
characteristic  sculptm^  that  even  a  fragment  of  it  can  be  identified. 
Some  little  doubt  as  to  its  genus  existed,  as  some  species  of  Va$iiJcoro 
hare  an  analogous  sculpture.  These,  however,  hare  a  different  aper- 
ture, and  there  can  be  little  doubt  that  the  present  species  should 
group  with  the  imperforate  liotias. 

NBHTTA  TABfPAttNSIS  DaO. 

Neriia  tampahma  Dall,  TraoB.  Wagner  Inst  Sd.  Fhila.,  vol.  3,  pt.  2, 1892,  p.  421, 
pi.  17,  fig.  3;  BuU.  U.  S.  Nat.  Mus.  No.  90, 1915,  p.  114,  pi.  16,  fig.  2. 

Locality. — Station  7075,  on  the  east  bank  of  Flint  River,  about 
10}  miles  below  Bainbridge,  Decatur  County,  Geoigia,  and  just 
above  Lambert  Island;  Cooke  and  Mansfield,  1914.  U.  S.  Nat. 
Mus.  Cat.  No.  166799.  Also  in  the  Orihaulax  pugnax  zone  at  Ballast 
Point,  Tampa  Bay,  Florida,  and  various  other  localities  about  Tampa 
Bay;  Dall  and  Bums. 

DSNTAUUM  LADINUBI.  mw  gpedM. 

Plate  85,  fig.  6. 

Shell  slender,  slightly  curved,  strongly  sculptured,  the  posterior 
end  more  or  less  incrusted  by  matrix  and  the  anterior  end  defective, 
but  the  section  in  front  seems  to  be  practically  circular;  near  the 
posterior  end  there  are  10  or  11  longitudinal  ribs,  subequal  and  sepa- 
rated by  wider  interspaces;  at  about  one-third  the  distance  from  the 
posterior  end  finer  intercalary  threads  begin  to  appear,  sometimes 
two,  usually  one,  and  rarely  none  in  the  widening  interspaces.  These 
gradually  enlarge  until  anteriorly  they  become  equal  to  the  original 
ribs,  and  all  the  ribs  toward  the  aperture  are  more  or  less  paired.  The 
siurface  in  the  specimen  is  largely  granulose,  but  this  is  probably  an 
incident  of  silicification;  a  few  indications  of  incremental  lines  are 
perceptible  near  the  anterior  end.  Length  of  the  specimen,  36; 
diameter  anteriorly,  5;  posteriorly,  2  mm. 

Locality. — Station  6774,  at  Rock  Island,  in  the  Suwannee  River, 
about  half  a  mile  above  the  wagon  bridge  at  White  Springs,  Hamil- 
ton County,  Florida;  Vaughan  and  Cooke,  1913.  U.  S.  Nat.  Mus. 
Cat.  No.  166746. 
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EXPLANATION  OP  PLATES. 

PL4TB  83. 

Fio.  L  Lima  hakntit  Dall,  exterior  of  right  valve;  hei^t,  62  mm.;  p.  493. 

2.  Pedm  iuwannehmi  Dall,  cast  of  left  valve;  hei^t,  28  mm.;  p.  492. 

3.  The  same,  cast  of  interior  of  left  valve;  height,  20  mm.;  p.  492. 

4.  The  same,  exterior  of  right  valve;  hei^^t,  25  mm.;  p.  492. 

5.  Spondjfluifiliarii  Dall,  young  valve;  height,  20  mm.;  p.  493. 

6.  llie  same,  showing  outline  and  sculpture  of  adult  upper  valve;  height,  65  mm.; 

p.  493. 

7.  Lima  haUntii  Dall,  from  cast  taken  from  a  mold  of  the  hinge  Une;  breadth 

16  mm.;  p.  493. 

8.  The  same,  exterior  of  left  valve;  height,  52  mm.;  p.  493. 

Pi^n  84. 

FiQ.   1.  Oljfcymmg  eookei  Dall,  exterior  of  young  valve  with  entire  ribs;  height,  14 
mm. ;  p.  490. 

2.  The  same,  interior  of  valve,  showing  hinge;  height,  10  mm.;  p.  490. 

3.  The  same,  exterior  of  larger  valve  with  bifuicated  ribs;  height,  13  nun.;  p.  490. 

4.  The  same,  exterior  of  another  valve;  height,  11  mm.;  p.  490. 

5.  CM6ne6a»n5ridgf«nn9DaU,  defective  adult  right  valve;  length,  35 1^^ 

6.  The  same,  exterior  of  young  left  valve;  length,  18  mm. ;  p.  499. 

7.  Phaooide$  perovaiui  Dail,  cast  of  interior  of  right  valve;  height,  48  mm. ;  p.  496. 

8.  The  same,  cast  of  another  valve;  height,  53  mm. ;  p.  496. 

9.  PecUn  alpha  Dall,  mold  of  exterior  of  left  valve;  breadth,  23  mm. ;  p.  492. 
10.  Ptammobia  (Oobraeua)  eenuia  Dall,  right  valve;  height,  25  mm.;  p.  501. 

Pl^ts  85. 

I^o.   1.  Anopema  vnfiaia  Dall,  right  valve;  length,  18.5  mm.;  p.  494. 

2.  Pitaria  (Lamslliconcha)  tUici/luvia  Dall,  exterior  of  right  valve,  somewhat 

encrusted;  length,  19  mm.;  p.  500. 

3.  Interior  of  the  same  valve,  showing  hinge;  p.  500. 

4.  Crat$aUUiUi  patamauB  Dall,  exterior  of  young  left  valve,  showing  early 

sculpture;  hei^t,  28  mm. ;  p.  495. 

5.  The  same,  cast  of  an  adult  left  valve;  height,  33  mm.;  p.  495. 

6.  DmUdiam  ladinvm  Dall;  length,  36  mm.;  p.  522. 

7.  CmtaUlliUi  paramenu  Dall,  interior  of  right  valve,  showing  hinge;  height, 

28  mm.;  p.  495. 

8.  Exterior  of  the  same  valve;  p.  495. 

9.  AmpuUina  soliduia  Dall;  height,  40  mm.;  p.  518. 

10.  CymaHum  cecilianum  Dall;  height,  25  mm.;  p.  507. 

11.  AmpuUina  itreptottoma  Heilprin;  height,  40  mm.;  p.  519. 

Tlltm  86. 

FiQ.   1.  C<mu»  vaughani  DaU,  from  a  cast;  length  of  entire  figure,  51  mm. ;  p.  50^ 

2.  Ckmui  oookei  Dall,  from  cast;  length  of  shell,  38  mm.;  p.  502. 

3.  Lyria  marufieUH  Dall;  length,  47  mm.;  p.  504. 

4.  CoMii  9ulcifera  Sowerby,  frae^ent  showing  the  spire;  width,  32  mm. ;  p.  508. 

5.  LioHaf  penculpturata  Dall,  back  of  specimen  showing  sculpture;  height, 

6.5nmi.;  p.  521. 

6.  Diastema  georgiana  Dall;  length,  6  nmi.;  p.  510. 

7.  Ceritkioptis  diag<ma  Dall;  length,  10  nun.;  p.  516. 

8.  Mwex  n^firupicolui  Dall.  internal  cast;  length,  42  nmi.;  p.  506. 
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9.  TurriUUa  halentii  Dall,  from  a  cast;  length  of  entire  figure,  67  mm.;  p.  517. 

10.  Xenophora  conehyliophora  Bom,  internal  cast;  maTimum  diameter,  42  mm.; 

p.  618. 

11.  BUUum tilicium  Dall;  length,  20 mm.;  p.  610. 

12.  Ceritkium  inauUUum  Dall,  from  a  caat;  length,  19  mm.;  p.  616. 

PlATB  87. 

Fia.    1.  CerWdum  vagvnatum  Dall,  length  of  defective  shell,  22  mm. ;  p.  615. 

2.  The  same,  fragment  showing  detail  of  spire;  length,  17  mm.;  p.  515. 

3.  The  same,  cast  of  last  whorl  showing  intensified  sculpture;  height  of  whori, 

11mm.;  p.  515. 

4.  Cerithiura  BUiafiuvium  Dall,  cast  of  apex,  length,  19  mm.;  p.  511. 

5.  The  same,  cast  of  decollate  specimen;  length,  46  mm.;  p.  511. 

6.  CtriMvm  corallicolum  Dall,  length  of  entire  figure,  47  mm.;  p.  514. 

7.  Ceritkium  etUextiU  Dall,  length  of  shell,  39  mm. ;  p.  515. 

8.  Cerithkan  vaughani  Dall,  cast;  height  of  shell,  32  mm.;  p.  513. 

9.  Ceritkium  halenae  Dall,  length  of  entire  figure,  60  mm. ;  p.  512. 

10.  The  same,  cast  showing  sculpture  of  lower  whorls;  length  of  shell,  26  mm.; 

p.  512. 

11.  Ceritkium  cookei  Dall,  height  of  shell,  41  mm. ;  upper  part  of  apex  obscured; 

p.  513. 

12.  Ceritkium  TruuooHanum  Dall,  length  of  entire  cast,  53  mm. ;  p.  512. 

Plate  88. 

Fio.   1.  MargineUa  gUiafiwna  Dall,  length,  8.6  mm.;  p.  504. 

2.  Marginella  halensia  Dall,  length,  2.75  mm.;  p.  504. 

3.  EpiUmium  ?  dubiotum  Dall,  diameter,  1.5  mm.;  p.  506. 

4.  Liotia  (Arene)  hcdeneia  Dall,  diameter,  3  mm.;  p.  521. 

5.  Margarite$  coraUieut  Dall,  back  view,  diameter,  3  mm.;  p.  520. 

6.  The  same,  showing  spire,  diameter,  3  mm.;  p.  520. 

7.  Teinoetoma  mblimata  Dall,  base;  diameter,  4  mm.;  p.  520. 

8.  The  same,  front  view;  diameter,  4  mm.;  p.  520. 

9.  Orihaulax  inamaiuB  Gabb,  fragment  showing  spire;  p.  509. 

10.  Bursa  victriz  Dall,  cast  from  mold,  length  of  entire  figure,  48  mm.;  p.  507. 

11.  Amauropeia  ocalana  Dall,  internal  cast;  height,  40  nun. ;  p.  519. 

12.  MiUha  kiXUharclltnm  Heilprin,  right  valve;  altitude,  48  nmi.;  p.  498. 

13.  FusiMU  nexUii  Dall,  cast;  height,  17.5  nmi.;  p.  505. 
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A  NEWLY  FOUND  METEORIC  STONE  FROM  LAKE  OKE- 

CHOBEE,  FLORIDA.* 


BjOeobob  p.  Merrill, 
Head  Curator,  Department  of  Geology,  United  States  National  Muteum, 


The  stone  described  below  was  received  from  Mr.  J.  O'Neill  of  Ritta, 
Palm  Beach  County,  Florida,  who  states  that  it  was  brought  up  in 
his  net,  while  seine  fishing,  some  three  qoiarters  of  a  mile  from  the 
shore,  in  the  lake  above  mentioned. 

The  fragments  secured  weighed  all  together  about  1,100  grams, 
the  curved  surfaces  of  which  suggest  that  the  stone  from  which  they 
were  broken  had  a  diameter  of  10  or  12  inches  or  more. 

There  is  no  definite  record  of  a  fall  in  this  immediate  vicinity, 
though  Mr.  O'Neill  writes  under  date  of  April  11,  1916: 

I  clearly  remember  what  was  supposed  to  be  a  meteorite  falling  about  13  years  ago, 
but  it  would  be  hard  to  ascertain  just  where  it  fell.  All  we  know  about  it  is  that  it 
fell  west  of  us  (i.  e.,  west  of  Ritta),  and  people  living  50  miles  away  said  it  feU  east 
of  them.  The  meteorite,  or  what  was  supposed  to  be  one,  fell  at  10  o'clock  one  dark 
night.  The  sky  was  suddenly  illuminated  as  if  the  whole  world  was  on  fire,  and  then 
there  was  a  great  noise  like  a  very  large  explosion. 

These  are  the  well-known  phenomena  attending  a  meteoric  fall, 
but  whether  or  not  they  have  any  bearing  upon  the  present  find  will 
probably  never  be  known  absolutely.  Correlation  is  suggested  but 
not  proven. 

Although  from  a  locality  so  unfavorable  for  its  preservation,  the 
stone  is  still  firm  and  shows  the  characteristic  thin,  rough,  and 
lusterless  black  crust.  Freshly  broken  surfaces  show  a  dense,  green- 
gray  rock  weathered  to  brown,  with  little  to  suggest  its  meteoric 
nature  imtil  examined  under  a  pocket  lens,  when  the  outlines  of 
broken  ohondrules  or  pits  from  which  the  chondrules  have  fallen 
become  distinctly  visible.  Metallic  points  are  few,  and  scarcely  recog- 
nizable until  the  surface  is  groimd  smooth.  In  thin  sections  imder  the 
microscope  the  chondritic  type  of  the  stone  is  at  once  evident,  the 
chondrules  occurring  in  all  conditions  from  mere  fragments  to  very 
perfect  spherical  forms.  They  are  composed  in  some  cases  of  olivines, 
in  others  of  enstatites,  and  still  again  of  beautifully  polysynthetically 

1  Catalogue  No.  525,  U.  S.  National  Mus0um. 
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twinned  monoclinic  pyroxenes,  the  individual  laminae  of  whidi  give 
maximiiTn  extinctions  of  28^.  In  but  few  cases  were  observed  the 
grate  or  barred  structures  so  common  in  olivine  diondrules.  Ttie 
usual  crjptocrystaUine  forms  are  common.  The  groundmaas  of  the 
stone  is  plainly  f ragmental,  consisting  of  a  dense  aggregate  of  minute 
particles  of  the  three  silicates  mentioned,  throughout  which  are 
scattered  abundant  laiger  fragments,  and  in  addition  numerous 
granules  of  metaUic  iron  and  iron  sulphide.  Rarely  do  these  last 
occur  surrounding  the  chondrules,  wholly  or  in  part,  but  rather  as 
disseminated  particles.  The  fragmental  structure  of  the  stone  is  its 
most  pronounced  feature,  and  relegates  it  to  Brezina's  class  of  dion- 
dritic  tuffs  (Cc)  or  spherical  chondrites. 

The  staining  of  the  stone  through  oxidation  renders  the  detec- 
tion of  minor  constituents  difficult  if  not  impossible.  No  phosphatic 
mineral  could  be  reoognized  microscopically.  The  pulverized  stone, 
however,  digested  in  cold  dilute  nitric  acid  (1  part  HNO,  to  10  H^O) 
for  but  15  minutes  reacted  distinctly  for  calcium  and  phosphoric 
acid.  It  is  well  to  remember  in  this  connection,  however,  that  the 
stone  had  been  soaking  for  an  undetermined  period  in  the  waters  of 
Lake  Okechobee,  and  that  the  lake  itself  must  receive  a  portion  of  its 
waters  from  the  phosphate  fields  to  the  north.  Whether  or  not  these 
facts  have  any  bearing  upon  the  chemical  reactions  noted,  the  writer 
is  not  prepared  to  even  guess. 

This  is  the  first  reported  find  of  a  meteorite  within  the  state  limits 
of  Florida,  and  while  in  itself  it  presents  nothing  of  imusual  interest 
the  manner  of  its  finding  is  decidedly  unusual.  So  far  as  I  am  aware 
there  is  no  other  record  of  a  meteorite  having  been  found  under 
similar  conditions.    It  will  be  known  as  the  Lake  Okechobee  stone. 
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A  REVISION  OF  THE  ROTATORIAN  GENERA  LEPADELLA 
AND  LOPHOCHARIS  WITH  DESCRIPTIONS  OF  FIVE  NEW 
SPECIES. 


By  Habbt  K.  Habbixo, 

CuMtodian  of  Rotatoria,  United  States  National  Museum. 


INTRODUCTION. 

In  the  following  pages  an  attempt  has  been  made  at  a  revision 
of  the  Rotatoria  that  have  been  gradually  accumidating  imder  the 
generic  name  Meiopidia.  Adequate  descriptions  exist  only  in  the 
case  of  a  few  strikingly  marked  species,  and  the  majority  are  decidedly 
imobtrusive  in  appearance,  so  that  the  group  is  now  in  a  very 
confused  condition.  This  is  not  entirely  of  recent  origin,  but  dates 
back  in  part  at  least  to  Ehrenbeig.  He  seems  to  have  been  tem- 
porarily under  the  ascendancy  of  Schelling's  Naturphilosophie 
and  the  circular,  quinarian  and  other  vagaries  of  Oken,  who  was 
tr3dng  by  abstract  speculation  to  discover  the  simple  and  perfectly 
logical  system  pervading  all  nature;  the  facts,  when  found,  were 
bound  to  fit  the  theory.  This  influence  is  very  evident  in  the  highly 
artificial  classification  proposed  by  Ehrenberg  in  his  paper  read 
before  the  Berlin  Academy  in  1850. 

While  Ehrenberg  gradually  drifted  away  from  this  system,  he 
nevec  rescued  the  Lepadellids,  the  one  group  that,  more  than  any 
other,  had  suffered  from  it.  We  find,  therefore,  in  his  Infusions- 
thierchen  of  1838  a  total  of  four  species  belonging  to  this  genus 
under  seven  specific  names,  one  animal  being  allotted  no  less  than 
four  specific  and  three  generic  names,  founded  on  the  supposed 
niunber  of  eyespots;  none,  two  or  four.  That  all  the  Lepadellids 
have  two  eyespots,  and  two  only,  was  demonstrated  long  ago,  and 
it  is  in  no  case  accepted  as  a  generic  character.  Dujardin,  in  1841, 
united  these  supposed  species  in  one  genus,  LepadeUUij  and  attempted 
to  reduce  their  number,  but  his  first-hand  knowledge  of  the  animals 
appears  to  have  been  rather  limited  and  his  work  is  probably  in  this 
instance  simply  compilation.  Qosse,  in  The  Rotifera,  followed  his 
example  and  left  the  species  in  a  single  genus,  applying  to  it  the 
name  MeUypidia,  the  most  recent  one  of  those  proposed  up  to  that 
time.    His  treatment  of  the  different  species  is  a  great  improvement 
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over  that  of  Elhrenberg,  but  his  achievement  was  partly  niillified 
by  Hudson  in  the  Supplement,  where  all  the  Ehrenbergian  names 
are  rehabihtated. 

In  dealing  with  the  Rotatoria  grouped  under  the  name  Meiopidia 
by  Hudson  and  Gosse  it  is  necessary  to  separate  them  into  two  genera, 
LepadeUa  and  Lophochari8f  as  proposed  by  Iroso  in  a  recent  paper. 
This  division  was  suggested  by  Ehrenberg  in  1838,*  but  for  conveni- 
ence he  left  the  only  then  known  species  of  Lophoehcaris  in  the  genus 
LepadeBa.  The  anatomy  of  the  two  genera  differs  in  so  many 
important  points  that  no  serious  objection  can  be  uj^ed  against  their 
separation.  LepadeUa  is  without  doubt  descended  from  forms  that 
until  comparatively  recent  times  did  not  have  the  integument 
stiffened  into  a  lorica  except  on  the  dorsal  surface.  If  additional 
evidence  were  needed  on  this  point,  it  is  furnished  by  the  closely 
related  genus  OdhtreOa  (^Oolurua),  which  even  today  is  without  a 
ventral  plate;  it  is  true  that  the  edges  of  the  dorsal  plate  have  in 
this  case  curved  toward  each  other,  so  as  to  leave  only  a  narrow 
ventral  slit  unprotected  by  the  lorica,  thus  accomplishing  the  same 
object  in  a  different  way,  but  the  history  of  the  development  of  the 
lorica  is  obvious.  lA>phochari8f  on  the  contrary,  has  a  box-like 
lorica,  which  shows  no  evidence  of  having  passed  through  the 
ColureUorStsLgef  and  it  is  highly  probable  that  the  lorica  was  developed 
gradually  and  simultaneously  over  the  entire  surface  of  the  body. 
The  peculiar  structure  of  the  posterior  end  of  the  body  in  the 
Lepadellids,  with  the  foot  projecting  through  the  ventral  plate  at 
the  anterior  end  of  a  "foot  groove, "  occupying  about  one-third  of  the 
length  of  the  ventral  plate,  is  totally  al^nt  in  Lophocharis,  and  so 
is  the  protective  dorsal  hood  over  the  corona.  The  Lepadellids 
have  two  frontal  eyespots,  while  Lophocharia  has,  according  to 
Iroso,  a  single  eyespot  on  the  ganglion. 

While  both  genera  belong  to  the  group  centering  about  the  genus 
Euchlmm,  they  must  be  assigned  to  different  branches  of  it.  Lepon 
deHa  (with  OolureUa)  appears  to  be  more  nearly  related  to  the  genus 
EucJdanis  than  to  any  other,  while  LophocTiaris  belongs  to  a  small 
group  typified  by  the  genus  Trichotria  (=^Dinochari8).  This  group 
also  includes  Macrochaetua  {^Polyehaehis)  and  WbZ^a  Skorikov,  the 
last-named  genus  with  the  single  species  W.  spimfera  {^Distyla 
apinifera  Western),  which  is  in  no  way  related  to  the  genus  Le- 
cane  (including  the  genera  Cathypna  Gosse  and  Diatyla  Eckstein,  not 
of  Eichwald),  as  it  is  without  any  of  the  generic  characters  of  typical 
Lecanids. 

As  a  rule  no  localities  have  been  given  for  the  species  considered 
in  this  paper.  Two  reasons  may  be  advanced  for  this  omission. 
The  more  easily  recognized  species,  which  may  with  a  fair  degree 

1  infdsioDBthlerohen,  p.  438. 
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of  certainty  be  accepted  as  correctly  detennined,  appear  to  be  found 
the  world  over,  wherever  collections  are  made  in  suitable  localities, 
and  the  relatively  small  niunber  of  existing  records  are  consequently 
of  little  significance.  As  for  the  more  critical  species,  on  account  of 
the  lack  of  precision  in  the  original  descriptions,  from  which  the 
determinatioiis  were  made,  it  is  usually  quite  imcertain  what  the 
investigator  who  recorded  them  may  have  been  dealing  with,  and  a 
repetition  of  such  references  would  be  of  no  assistance  in  attempts  to 
ascertain  the  geographic  range  of  the  species.  It  is  the  hope  of  the 
writer  that  this  paper  may  simplify  the  task  of  identifying  these 
small  forms  and  thus  contribute  to  a  solution  of  the  problems  of 
distribution.  Of  the  species  here  described  there  are  at  least  8, 
and  possibly  10,  that  have  not  as  yet  been  reported  from  Europe; 
whether  they  will  eventually  be  foimd  there  also,  or  whether  an 
equal  number  of  non-American  forms  will  be  discovered,  remains  to 
be  seen.  However,  the  latter  contingency  appears  rather  remote,  as 
the  genus  has  all  the  earmarks  of  being  a  very  ancient  one,  which 
long  ago  became  so  highly  specialized  as  to  preclude  any  further 
evolution  or  local  species-formation  and  therefore  devoted  its 
eneigies  to  dispersion. 

All  the  species  described  have  been  studied  from  fully  contracted 
specimens,  as  the  anterior  margin  offers  some  of  the  most  important 
characteristics.  In  order  to  avoid  needless  multiplication  of  plates 
and  to  indicate  the  limits  of  variation  the  dorsal  and  ventral  views 
have  been  drawn  from  different  specimens.  For  some  highly  varia- 
ble species  this  was  insufficient  and  enough  figures  have  been  added 
to  show  at  least  the  principal  forms  likely  to  be  met  with. 

For  the  illustrations  the  sliding  scale  used  by  the  writer  in  two 
earlier  papers  has  been  employed.  An  animal  measuring  100  m  is  rep- 
resented by  a  figure  50  mm.  long  and  for  each  succeeding  100  /x  an 
addition  of  10  mm.  is  made.  This  method  is  a  compromise  and  as 
such  is  of  coittse  open  to  objections,  but  it  gives  at  least  a  system. 
The  imiform  magnification  used  by  some  writers  is  objectionable  in 
that  either  the  small  species  must  be  figured  so  very  small  as  to  make 
it  impossible  to  give  the  necessary  detail,  or  else  the  large  forms 
reach  impracticable  dimensions.  A  imiform  magnification  seems, 
moreover,  comparatively  meaningless;  when  natural  size  is  once 
discarded,  the  extent  of  the  departure  is  of  minor  importance.  In 
the  study  of  the  animals  a  magnification  suited  to  the  object  is  em- 
ployed and  actual  measurements  obtained  by  means  of  the  microm- 
eter. The  sliding  scale  has  the  advantage  of  not  reducing  the  smallest 
species  below  the  point  where  details  may  be  satisfactorily  shown, 
while  the  largest  known  rotifer  may  be  figured  on  an  octavo  page 
and  at  the  same  time  some  indication  of  the  comparative  size  is  given. 
36399**— Proc.N.M.vol.51— 16 34 
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Among  the  important  causes  of  the  present  confusion  in  the  Lepa- 
dellids,  allowance  must  be  made  for  the  variability  of  some  of  the 
specieSy  notably  of  LepoideUa  patella  (MtlUer)  and  X.  ovalis  (MiUler) ; 
intimately  connected  with  this  is  the  fact  that  material  from  a  suffi- 
ciently large  territory  to  ascertain  the  limits  of  these  variations  has 
not  been  at  the  command  of  any  one  investigator.  The  writer  has 
been  very  fortunate  in  having  access  to  an  abundance  of  collections^ 
without  which  this  work  would  have  been  impossible. 

Through  the  kind  intervention  of  Dr.  Chancey  Juday,  of  the  Uni- 
versity of  Wisconsin,  to  whom  I  am  specially  indebted,  as  well  as  to 
Dr.  E.  A.  Birge,  director  of  the  Wisconsin  Geological  and  Natural 
History  Survey,  I  have  had  the  use  of  the  following  material  from 
the  all  but  inexhaustible  storehouse  of  the  Survey: 

Collections  by  Doctor  Bii^e  during  the  Great  Lakes  Investigations 
by  the  United  States  Fish  Commission  in  1899. 

Collections  from  Texas,  Louisiana,  Arkansas,  and  Missouri,  by 
Doctor  Birge  and  Doctor  Juday  in  1903. 

Collections  from  the  Finger  Lakes  in  New  York,  by  Doctor  Birge 
and  Doctor  Juday  in  1910. 

Collections  from  Washington,  Oregon,  Idaho,  and  Califomia  by 
Mr.  W.  Boormann,  of  the  University  of  Wisconsin,  in  1910. 

Collections  from  Mexico,  Guatemala,  Salvador,  and  Nicaragua  by 
Doctor  Juday  in  1910. 

Collections  from  various  points  in  Alaska  by  Mr.  G.  Dallas  Hanna 
in  1905. 

Collections  by  Mr.  J.  M.  Jessup  in  1911  and  1912  along  the  boundary 
line  between  Alaska  and  Canada  from  the  Porcupine  River  to  the 
Arctic  Ocean. 

For  material  from  the  localities  given  below  I  am  greatly  indebted 
to  the  following  investigators: 

For  collections  made  during  the  Smithsonian  Biological  Survey 
on  the  Isthmus  of  Panama,  as  well  as  from  Wisconsin,  Utah,  Colorado, 
Yellowstone  P^ark,  and  a  number  of  scattered  points,  to  Dr.  C.  Dwight 
Marsh,  of  Washington  City. 

For  collections  in  the  Pikes  Peak  region,  Colorado,  in  1904,  to  Dr. 
Homer  L.  Shantz,  of  Washington  City. 

To  Mr.  Charles  F.  Rousselet,  who,  with  his  usual  kindness,  has  filled 
in  the  gaps  with  material  not  obtainable  elsewhere. 

To  Mr.  James  Murray,  who,  on  his  way  to  join  the  ill-fated  Canadian 
Arctic  Expedition,  brought  me  material  from  his  South  American 
trip  in  1911. 

For  collections  from  Southern  Califomia  and  from  the  vicinity  of 
Atlantic  City,  New  Jersey,  to  my  friend  Mr.  Frank  J.  Myers,  of  Betb- 
lehem^  Pennsylvania. 
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For  collections  from  St.  Paul  Island,  Alaska,  to  Dr.  G.  H.  Parker, 
of  Harvard  University,  Cambridge,  Massachusetts. 

For  collections  from  the  neighboriiood  of  Stockton,  Califomia,  to 
Mr.  W.  E.  Allen,  of  Stockton. 

It  is  a  great  pleasure  to  express  my  gratitude  to  these  gentlemen,  as 
any  value  which  this  work  may  have  is  principally  due  to  their  kind 
assistance;  with  only  local  material  for  study,  the  writer  would  have 
been  no  better  off  than  earlier  investigators  working  also  on  collec- 
tions from  a  limited  territory  and  would  no  doubt  have  encountered 
the  same  pitfalls. 

The  species  listed  below  have  been  omitted  from  the  specific  de- 
scriptions, as  they  are  imknown  to  the  writer.  Some  appear  to  be 
insufficiently  described  for  identification  and  others  were  probably 
incorrectly  referred  to  the  genera  which  form  the  subject  of  tWs  paper. 

Lepadella  mummaia  Sghmarda,  Neue  wirbell.  Thiere,  vol.  1,  pt.  1,  1859,  p.  57,  pi. 

13,  fig.  120. 
Lepadella  settfera  Schharda,  Neue  wirbell.  Thiere,  vol.  1,  pt.  1, 1859,  p.  58,  pi.  13, 

fig.  121. 
Lepadella  vitrea  (Shefhabd). 

Metopidia  ovalis  Anderson  and  Shefhabd,  Free.  Royal  Soc.  Victoria,  n.  ser., 

vol.  4,  1892,  p.  78,  pi.  12,  fig.  6. 
Metopidia  vitrea  Shefhabd,  Proc.  Royal  Soc.  Victoria,  n.  ser.,  vol.  24, 1911,  p.  55. 
Lepadella  vitrea  Habbing,  Bull.  81  U.  S.  Nat.  Mus.,  1913,  p.  65. 
LophodMoris  rostrata  Eichwald,  Bull.  Soc.  Imp.  Nat.  Moecou,  vol.  22,  1849,  pt.  1,  p. 

536,  pi.  4,  fig.  27. 
L^phodiarie  triangulum  Eichwald,  Bull.  Soc.  Imp.  Nat.  Moecou,  vol.  17, 1844,  pt.  2, 

p.  680. 
Metopidia  pygmaea  Gosse,  Joum.  Royal  Micr.  Soc.,  1887,  p.  867,  pi.  15,  ^,  17. — 

Hudson  and  Gosse,  Rotifera,  Suppl.,  1889,  p.  46,  pi.  31,  fig.  47. 
Metopidia  acutumpes  Mola,  Zool.  Anz..  vol.  42,  1913,  p.  124,  text  fig.;  Ann.  Biol. 
Lacustre,  vol.  6, 1913,  p.  271. 

Genus  LEPADELLA  Bory  de  8L  Vincent 

Lepadella  Bobt  db  St.  Vincent,  Glass.  Anim.  Micr.,  1826,  p.  44.  Type  (by 
designation  of  Earring,  Bull.  81  U.  S.  Nat.  Mus..  1913,  p.  63),  Lepadella  paUUa 
(Mtlller)=»BnzcAionu«  patella  Miiller. 

Metopidia  Ehbenbebo,  Abh.  Akad.  Wiss..  Berlin,  1830,  p.  72.  Type  (mono- 
type): Metopidia  triptera  Ehienherg. 

The  genus  Lepadella  was  proposed  by  Bory  de  St.  Vincent  in  his 
Essai  d'lme  classification  des  animaux  microscopiques,  1826,  for 
Brachionus  patella  Mtiller,  to  which  were  doubtfully  added  Trichoda 
comuta  MtUler  and  Brachionus  lamellaris  Miiller.  When  the  question 
of  type  designation  was  before  the  writer,  it  seemed  that  Brachionus 
patella  was  the  logical  choice,  this  being  the  only  species  definitely 
designated  as  a  member  of  the  genus  LepadetUij  which  was  accepted 
by  Ehrenberg  and  Dujardin  in  substantially  the  same  sense;  more- 
over, Mailer's  figure  is  as  good  as  many  of  the  much  more  recent  picto- 


Digitized  by  VjOOQIC 


532  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  61. 

rial  representations  of  this  animal.  Depending  as  usual  for  generic 
distinction  upon  the  number  of  eyespots,  in  this  case  incorrectly 
observed,  Ehrenberg  added  a  new  generic  name,  Metopidia,  and  made 
use  also  of  Bory  de  St.  Vincent's  SquameBaf  which  was  originally 
proposed  for  Brachiorms  bractea  Milller,  a  Euchlani8  species,  probably 
E.  dUcUata.  Dujardin  reduced  these  three  genera  to  one,  retaining  the 
name  LepadeUa;  as  this  is  the  oldest  available  name,  it  has  been  used 
here  in  preference  to  Metopidia,  the  generic  designation  employed 
by  Hudson  and  Gosse.  It  should  be  borne  in  mind  that  the  types 
are  different,  and  Metopidia  may  at  some  future  date  be  revived, 
when  a  subdivision  of  Uie  present  genus  becomes  necessary.  With 
the  comparatively  small  number  of  species  now  known,  there  is  no 
occasion  for  a  division  among  such  closely  related  forms. 

The  Lepadellids  are  a  group  of  imiformly  small  ploimate  Rotatoria 
related  to  the  Euchlanids  and  characterized  by  the  peculiar  structure 
of  the  lorica.  While  without  any  actual  division,  it  is  convenient 
to  describe  the  lorica  as  composed  of  a  dorsal  and  a  ventral  plat«, 
rigidly  imited  at  the  edges.  This  also  serves  as  a  reminder  of  the 
probable  development  of  the  lorica,  as  noted  in  the  introduction;  it 
seems  evident  that  the  Lepadellids  are  descended  from  ancestors 
protected  only  by  a  firm  dorsal  plate,  the  ventral  integument  being 
flexible,  with  the  suture  where  we  now  find  the  edge  of  the  lorica. 
On  this  assumption  only  is  the  structure  of  the  Lepadellid  lorica  in 
its  present  form  intelligible. 

The  lorica  has  at  the  anterior  end  an  opening  for  the  protrusion  of 
the  head  and  on  the  ventral  surface,  some  distance  from  the  posterior 
end,  there  is  a  perforation  through  which  the  foot  projects.  The 
outline  of  the  lorica  is  usually  ovate;  in  some  species  it  is  provided 
with  lateral  spurs  or  wing-like  extensions,  giving  it  a  rhomboid  or 
trianguloid  appearance.  The  cross  section  of  the  body  in  the  typical 
group  is  a  segment  of  a  circle,  of  varying  height;  in  the  Metopidia- 
group  it  is  triradiate,  in  various  degrees  of  development.  The  dorsal 
plate  has  near  its  posterior  end  two  openings  for  the  lateral  antennae; 
these  are  indicated  in  the  figures,  but,  as  their  position  is  so  nearly 
uniform  in  the  genus,  no  mention  has  been  made  of  them  in  the 
descriptions. 

The  anterior  opening  of  the  lorica  is  usually  supplemented  by  a 
dorsal  sinus  of  moderate  depth  and  a  relatively  large  ventral  sinus 
is  always  present.  To  give  additional  room  for  the  free  movement 
of  the  head  the  ventral  plate  curves  downward  around  the  anterior 
opening.  In  reading  the  descriptions  of  the  dorsal  and  ventral 
sinus  the  fact  that  the  animals  are  not  flat  must  be  kept  in  mind; 
what  is  actuaUy  seen  is  a  projection  on  a  plane  of  a  structure  with 
appreciable  depth,  as  will  be  realized  from  the  lateral  views,  and 
the  anterior  points  shown  in  the  dorsal  and  ventral  views  are  in 
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some  instances  really  broad,  rounded  lobes.  Nearly  all  the  species 
have  a  collar  of  some  sort  aroimd  the  anterior  opening;  this  may  be 
only  a  beadlike  thickening  of  the  edge  of  the  lorica,  or  it  may  take 
the  form  of  a  coarsely  stippled  area  limited  posteriorly  by  a  faint 
line.  This  stippled  collar  is  usually  narrowest  on  the  median  line 
and  increases  in  width  toward  the  edges  of  the  lorica;  the  stippling 
is  coarsest  near  the  middle  of  the  coUar  and  disappears  gradually 
as  the  width  becomes  greater. 

The  foot  projects  through  an  opening  in  the  Tentral  plate,  about 
two-thirds  the  length  of  the  lorica  from  the  anterior  end,  and  at  the 
bottom  of  a  nearly  parallel-sided  groove,  semicircular  in  section, 
which  is  here  called  the  foot  groove.  The  body  projects  slightly 
through  the  foot  opening,  forming  the  base  of  the  three-jointed  foot, 
which  bears  two  slender  toes,  about  one  third  the  length  of  the  lorica. 
While  no  doubt  good  reasons  could  be  advanced  for  considering  the 
foot  four-jointed,  it  seems  natural  to  apply  the  term  ''joint"  only 
to  the  three  posterior  segments  of  the  foot,  as  the  basal  segment  is 
not  mobile.  Moreover,  the  ''foot,"  as  this  term  is  applied  to  Rota- 
toria, is  in  no  case  anything  but  a  mere  convention  for  the  posterior 
reduced  portion  of  the  body  and  the  starting  point  is  consequently 
also  conventional  and  not  founded  upon  any  morphological  dis- 
tinction. 

On  the  dorsal  side  of  the  terminal  foot  joint  there  is  a  circular 
depression  with  a  small  rounded  papilla  in  the  center.  This  is  here 
called  a  sensory  pit.  Whether  this  is  really  the  true  significance  of 
this  structure  can  not  be  definitely  established,  but  it  is  at  least  not 
improbable,  reasoning  from  analogous  organs  in  other  genera.  The 
roimded  papilla  appears  to  have  a  central  marking,  but  no  sensory 
setae  have  been  found  on  it,  in  spite  of  careful  search.  This  sensory 
pit  has  not  been  demonstrated  in  all  the  species^  but  has  been  f oimd 
in  all  cases  where  it  was  possible  to  obtain  a  properly  oriented  view 
under  a  sufficiently  high  magnification. 

No  detailed  study  has  been  made  of  the  corona  and  the  trophi  in 
the  dijfferent  species  of  the  genus,  but  LepadeUa  imjammi  may 
serve  a3  an  example,  especially  as  these  organs  apparently  vary  but 
little  in  this  genus.  The  corona,  plate  93,  figures  5  and  6,  is  a  typical 
Euchlanis^oTonsk  with  the  dorsal  arc  of  cilia  suppressed  on  account 
of  the  protective  dorsal  hood.  In  Eucldams  the  head  is  protected 
by  three  plates — one  dorsal  and  two  lateral — ^none  of  which  projects 
far  enough  to  interfere  with  the  free  movement  of  the  coronal  cilia. 
In  Lecar^  and  Monostyla  various  stages  of  the  progressive  develop- 
ment of  the  dorsal  segment  of  this  head  covering  are  to  be  foimd; 
in  Monaatyla  galeata  Bryce  it  reaches  almost  the  extreme  specializa- 
tion of  the  Lepadellids.  The  buccal  plate  is  covered  with  very  short 
cilia  and  the  mouth  is  at  its  lower  extremity;  the  lateral  arcs  are 
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moderately  developed  and  probably  serve  to  direct  the  food  to  the 
mouth  rather  than  as  organs  of  locomotion.  As  such  the  lateral 
portions  of  the  circumapical  band  have  become  specialized,  recall- 
ing the  auricles  of  the  Notonunatids.  The  trophi,  plate  93,  figures  7 
and  8,  are  typically  malleate,  only  dijffering  in  the  lai^e  transverse 
crutch  at  the  end  of  the  fulcrum.  The  basal  apophyse  or,  probably 
more  correctly,  the  first  transverse  ridge,  of  the  rami  is  very  large 
and  evidently  specialized  for  the  attachment  of  the  abductor  mus- 
cles. The  imci  are  five-toothed,  the  slightly  davate  teeth  resting 
in  the  depressions  between  the  ridges  of  the  rami. 

The  males  of  the  Lepadellids  are  very  rarely  found;  Wesch6  has 
described^  the  male  of  Lepadella  ovalis  (Mailer)  (:-  Metopidia 
solidus  Goese).  It  is  of  the  usual  degenerate  type  and  in  appear- 
ance almost  identical  with  the  male  of  L.  patdla  (MtUler),  plate  91, 
figures  1  and  2. 

The  majority  of  the  speoies  belonging  to  this  genus  vary  between 
rather  wide  extremes;  the  variations  are,  however,  heritable,  in 
contradistinction  to  the  cyclic,  seasonal  or  ecologic  variations  ex- 
hibited by  many  Rotatoria.  Consequently  we  find  each  species 
broken  up  into  a  number  of  local  races,  varying  but  little  individu- 
ally, so  that,  in  order  to  establish  the  limits,  it  is  not  sufficient  to 
examine  the  form  which  happens  to  exist  in  a  circumscribed  terri- 
tory, but  it  is  important  to  have  material  from  the  greatest  possible 
ntunber  of  stations.  It  will  readily  be  understood  from  this,  that 
when  some  rare  species,  of  which  the  description  given  here  is  based 
on  material  from  one  or  two  collections,  is  found  elsewhere,  it  is 
quite  likely  to  possess  a  number  of  pecuUarities.  The  most  reliable 
characteristics  are  the  relative  longitudinal  dimensions,  such  as  the 
depth  of  the  dorsal  and  ventral  sinus,  the  length  of  the  foot  groove, 
foot  and  its  terminal  joint,  and,  finally,  the  length  of  the  toes.  Pro- 
portional measurements  given  in  the  text  have  therefore  been  re- 
ferred to  the  length  of  the  lorica.  Transverse  measurements,  such 
as  the  width  of  the  lorica,  anterior  opening  and  the  width  of  the 
foot  groove  are  all  subject  to  considerable  variation  and  therefore 
rather  unreUable. 

The  genus  seems  naturally  divisible  into  two  groups,  a  Lepadella- 
group,  having  a  convex  dorsal  plate  without  any  median  keel,  and  a 
Metopidia-group  with  a  dorsal  keel,  making  the  cross  section  of  the 
body  triradiate  or  trialate.  The  Lepadellargroup  would  under  this 
arrangement  be  composed  of  the  following  species:  Lepadella  apsida^ 
new  species,  L.  ovoMa  (Mtiller),  L.  patella  (MtlUer),  L.  latusinua 
(Hilgendorf),  L.  ampJdtropis,  new  species,  L.  qmnguecostata  (Lucks), 
L.  cryphaea,  new  species,  L.  a^summata  (Ehrenberg),  £.  dactyliseta 
(Stenroos),  Lepadella  lenjarmni,  new  species,  L.  cyrtopus  Harring, 

1  Joarn.  Quekett  Mkr.  Clab,  aer.  2,  voL  S,  p.  123. 
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L.  hidentata  Voronkov,  L.  horealis,  new  species,  L.  Theterostyla  (Mur- 
ray), L.  ehrenbergii  (Perty),  and  L.  pterygoida  (Dunlop).  To  the 
Metopidia^oup  must  be  referred:  LepadeBa  irnbricata  Harring,  L. 
rJurnihoides  (Gosse),  L.  cristata  (Rousselet),  L.  rJiamboidvla  (Bryce), 
L.  triptera  Ehrenberg.  The  lateral  projections  of  L,  ehrenbergii  and 
pterygoida  are  probably  of  specific  value  only,  as  may  be  inferred 
from  the  variations  of  L.  latuainus.  In  extreme  cases  this  has 
lateral  spurs  rivalling  in  size  those  of  L.  ehrenbergii,  and  yet  fumishaB 
a  complete  series  of  forms  limited  at  the  other  extreme  by  a  variety 
with  a  posterior  emargination  differing  but  little  from  that  of  L. 
ovalis.  The  same  is  apparently  true  of  the  longitudinal  ridges  de- 
veloped in  a  nimiber  of  species,  conspicuously  so  in  Z.  guvngueeoetata 
and  pterygoida.  If  this  pectdiarity  really  possessed  any  generic  or 
subgeneric  value,  these  two  species  would  be  expected  to  possess 
other  characteristics  in  common;  as  a  matter  of  fact  they  agree  only 
in  the  generic  characterj. 

IXT  TO  THE  QElffUS  LEPADBLLiL 

1.  Donal  plate  convex,  without  prominent  median  ridge 2. 

Ikmal  plate  with  prominent  median  ridge,  body  triradiate  in  cross  section . .  .17. 

2.  With  distinct  anterior  dorsal  sinus 3. 

Without  distinct  anterior  dorsal  sinus 13. 

3.  Depth  of  anterior  dorsal  sinus  less  than  1/2  width 4. 

Depth  of  anterior  dorsal  sinus  more  than  1/2  width 9. 

4.  Toes  equal 5. 

Toes  unequal 8. 

6.  Toes  fused  at  base 13.  boreaZts,  new  species. 

Toes  not  fused  at  base 6. 

6.  Lorica  with  two  prominent  dorsal  ribs  and  two  curved  lateral  projections. 

16.  pterygoida  (J)uBlop), 
Lorica  without  prominent  dorsal  ribs 7. 

7.  Foot  groove  very  wide 4.  latutinut  (HUgeadort). 

Foot  groove  not  very  wide,  a  median  ridge  on  dorsal  and  ventral  plate. 

5.  ampkUropU,  new  species. 

8.  Lorica  rhomboid,  edges  upturned  anteriorly 14.  heterostyla  (Murray). 

Lorica  with  two  curved  lateral  projections,  edges  not  upturned. 

15.  ehrenbergii  (Perty). 

9.  Lorica  rounded  posteriorly 10. 

Lorica  with  a  posterior  point 12. 

10.  Dorsal  plate  with  longitudinal  ridges 6.  quinquecoetaia  (Lucks). 

Dorsal  plate  without  longitudinal  ridges U. 

11.  Lorica  strongly  depressed 2.  ovolis  (Mtlller). 

Lorica  not  strongly  depressed 3.  patella  (MtiUer). 

12.  Posterior  point  with  basal  inangulation 7.  cryphaeay  new  species. 

Posterior  point  without  basal  inangulation 8.  acuminata  (Ehrenberg). 

13.  Toes  equal 14. 

Toes  unequal 11 .  cyrtopue  Hairing. 

14.  Posterior  margin  with  a  median  lobe  between  two  small  spines. 

12.  (idmtota  Voronkov. 
Posterior  maigin  rounded,  without  spinee 15. 

15.  Anterior  dorsal  margin  slightly  concave 10.  henjamim,  new  species. 

Anterior  dorsal  margin  slightly  convex 16. 
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16.  Foot  groove  very  wide 1.  ajmda,  new  species. 

Foot  groove  very  narrow 9.  dactylx$ela  (Btsiaooii). 

17.  With  a  dorsal  spine 19.  crittata  (Rousselet). 

Without  dorsal  spine 18. 

18.  With  dorsal  sinus 18.  rhomboidcM  (GceBe). 

Without  dorsal  sinus 19. 

19.  Lorica  ovate 17.  imbricata  Hairing. 

Lorica  rhomboid  or  subcircular 20. 

20.  Keel  of  moderate  height,  anterior  dorsal  margin  slightly  concave. 

20.  rhomboidida  (Bryce). 

Keel  very  hig^,  anterior  dorsal  margin  with  a  shallow  notch  between  two  convex 

lobes 21.  triptera  Ehronbeig. 


1.  LEPADBULA  APSIDA»  new  i 

Plate  89,  figs.  1-3. 

The  body  of  this  small  species  is  nearly  circular  in  outline;  the 
dorsal  plate  is  moderately  convex  and  its  edges  project  slightly 
below  the  general  level  of  the  nearly  flat  ventral  plate.  The  depth 
of  the  body  is  less  than  half  the  width  of  the  lorica  at  its  widest 
point. 

The  opening  for  the  head  is  circular;  there  is  consequently  no 
dorsal  sinus,  but,  on  the  contrary,  the  anterior  dorsal  margin  is 
convex.  In  order  to  permit  the  free  movement  of  the  head  the 
ventral  plate  projects  downwards  aroimd  the  anterior  sinus.  No 
stippled  collar  is  present,  but  there  is  a  beadlike  line  around  the 
posterior  half  of  the  ventral  sinus  and  slightly  removed  from  the 
edge;  it  does  not  follow  a  course  parallel  to  the  edge  of  the  ventral 
sinus,  but,  as  shown  in  the  ventral  view,  forms  roughly  five  sides  of  a 
regular  octagon. 

The  foot  groove  is  U-shaped  and  rounded  anteriorly;  its  length  is 
about  one-third  that  of  the  lorica  and  the  width  slightly  greater. 
There  are  no  posterior  spines  or  other  projections  at  the  junction  of 
the  lateral  edges  of  the  foot  groove  and  the  posterior  margin  of  the 
lorica. 

The  foot  is  fairly  stout  and  short,  the  joints  increasing  slightly  in 
length  from  the  basal  to  the  posterior.  The  toes  are  very  short, 
less  than  one-sixth  the  length  of  the  lorica,  and  taper  regidarly  to 
acute  points.  A  sensory  pit  on  the  terminal  joint  has  not  been 
foimd;  this  may  be  partly  or  entirely  accoimted  for  by  the  diffi- 
culties of  observation. 

Total  length,  84  m;  length  of  lorica,  70  fx,  width  60  fx;  length  of 
head  opening  20  m>  width  24  fx;  length  of  foot  groove  22  /n,  width 
24  m;  length  of  toes,  12  /a;  depth  of  body,  24  fx. 

Type.— Ca,t.  No.  16826,  U.S.N.M.,  is  from  East  Swamp,  South 
Bass  Island,  Lake  Erie;  this  species  has  also  been  foimd  in  collec- 
tions from  ponds  in  Audubon  Park,  New  Orleans,  Louisiana.  The 
material  was  in  both  cases  collected  by  Dr.  E.  A.  Birge,  of  the  Uni- 
versity of  Wisconsin. 
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LepadeOa  apaida  appears  to  be  rare;  only  a  few  specunens  were 
found  in  each  collection.  It  does  not  bear  any  dose  resemblance  to 
other  members  of  the  genus  and  is  easy  enough  to  identify  when 
found,  but  this  is  a  matter  of  some  (Ufficulty,  as  it  shares  with 
L.  triptera  the  distinction  of  being  the  smallest  Lepadellid,  and  it  is, 
in  addition,  excessively  transparent. 

2.  LEPADELLA  OTAUS  (MOller). 

Plate  89,  figs.  4-10. 

Brachionui  ovoKb  MthJAB,  Anim.  InfuB.,  1786,  p.  345,  pi.  49,  figs.  1-3. 

Mytilina  lepidura  Bort  de  St.  Vincbnt,  Claas.  Anim.  Micr.,  1826,  p.  87= 

BrackionuB  ovaUs  renamed. 
Lepadella  ovalis  Ehbbnbbbg,  Abh.  Akad.  Win.,  Berlin,  1830,  p.  85,  pi.  7,  fig.  4; 

Infuflionsth.,  1838,  p.  457,  pi.  57,  fig.  1. 
Metopidia  lepadeUa  Ehrbnbbrg,  Abh.  Akad.  Win.,  Berlin  (for  1831),  1832,  p. 

136;  Infufflonflth.,  1838,  p.  477,  pi.  59,  fig.  10.— v.  Hofstbn,  Ark.  Zod.,  Stock- 

holm,  vol.  6,  No.  1, 1909,  p.  63,  text  figs.,  part.—DiBFFBNBACH,  SOaBwaaserlauna 

Deutschlands,  pt.  14, 1912,  p.  192,  text  fig.,  part. 
Sqiuanella  oblonga  Ehrbnbebg,  Abh.  Akad.  Wise.,  Berlin  (for  1833),  1834,  p. 

220;  InfuaLongth.,  1838,  p.  480,  pi.  59,  fig.  17. 
SqiwmuUa  hratUa  Ehbbnbbbg,  Infuaionsth.,  1838,  p.  480,  pi.  59,  fig.  16;  not 

Brackionui  bractea  MthJiBB,  1786. 
LepadeUa  obkmga  Dujabdin,  Hist.  Nat.  Zooph.,  1841,  p.  633. 
Lepadella  rotundata  Dujabddt,  Hist.  Nat.  Zooph.,  1841,  p.  633. 
Metopidia  solidus  Gossb,  Ann.  Mag.  Nat.  Hist.,  ser.  2,  vol.  8,  1851,  p.  201.— Hud- 
son and  Gossb,  Botifera,  1886,  vol.  2,  p.  106,  pi.  25,  fig.  11.— Skobikoy, 

Trav.  Soc.  Nat.  Kharkow,  vol.  30,  1896,  p.  326,  pi.  7,  ^.  22.— Wbbbb,  Rev. 

Suine  Zool.,  vol.  5, 1898,  p.  632,  pi.  22,  figs.  25-27.— Wbsch^,  Joum.  Quekett 

Micr.  Clnb,  ser.  2,  vol.  8, 1901,  p.  124,  text  ^.;  Joum.  Quekett  Micr.  Club,  ser. 

2,  vol.  8, 1902,  p.  324,  footnote,  pi.  18,  ^,  5</.— Lib-Pbttbbsbn,  Troma0  Mus. 

Aarah.,  vol.  33, 1911,  p.  67,  text  figs. — Lucks,  Botatorienfauna  WestpreusBens, 

1912,  p.  120,  text  fig. 
fStephanops  ovalis  Sohmabda,  Neue  wirbell.  Thiere,  vol.  1,  pt.  1, 1859,  p.  60,  pi. 

14,  fig.  127. 
Eexastemma  rnelanoglena  Schhabda,  Neue  wirbell.  Thiere,  vol.  1,  pt.  1, 1859,  p. 

60,  pi.  14,  fig.  129. 
Metopidia  ovalis  Hudson  and  Gossb,  Botifera,  Suppl.,  1889,  p.  46,  pi.  34,  fig.  2. 
Metopidia  torquata  Andbbson,  Joinm.  Asiatic  Soc.  Bengal,  vol.  58, 1889,  pt.  2,  p. 

356,  pi.  21,  fig.  9. 
f  Metopidia  bractea  Iboso,  Atti  B.  Ist.  Incorr.  Napoli,  vol.  64  (fcHr  1912),  1913,  p. 

475;  not  Brachionui  bractea  MOller,  1786. 
Lepadella  solidus  Habbino,  Proc.  U.  S.  Nat.  Mus.,  vol.  47, 1914,  p.  549. 

The  outline  of  the  lorica  varies  from  the  broadly  ovate  form  shown 
in  figure  6  to  subcircular,  as  figure  10;  its  width  is  but  little  less  than 
the  length.  The  dorsal  plate  is  only  slightly  convex  and;  as  the 
ventral  plate  is  nearly  flat,  the  actual  volume  of  the  body  is  quite 
small;  the  dorso-ventral  depth  is  about  one-fifth  of  the  length  of  the 
lorica.  The  two  plates  are  joined  for  some  distance  from  the  edge 
and  the  internal  termination  of  this  border  is  slightly  irregular  and 
minutely  crenulate,  the  ''milled  edge"  of  Gosse. 
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The  width  of  the  anterior  margin  is  one-fifth  the  length  of  the 
lorica.  The  dorsal  sinus  is  U-ehaped  with  slightly  convergent  sides; 
its  depth  is  two-thirds  of  the  width.  The  ventral  sinus  is  very  large 
and  subrhomboid  in  outline,  its  widest  point  being  some  distance 
from  the  front;  the  depth  is  equal  to  the  width  of  the  anterior  mar- 
gin. The  ventral  plate  curves  strongly  downward  around  the 
anterior  sinus  in  order  to  give  greater  freedom  to  the  movements  of 
the  head.  A  stippled  collar  is  present  on  both  dorsal  and  ventral 
plate. 

The  foot  groove  varies  from  the  wide,  neaily  parallel-sided  outline 
of  figure  5  to  the  narrower,  ovate  form  shown  in  figures  4  and  9;  its 
length  is  equal  to  one-fifth  of  the  length  of  the  body.  The  edges  of 
the  groove  project  below  the  surface  of  the  main  portion  of  the 
ventral  plate,  at  least  posteriorly,  as  low  ridges,  occasionally  forming 
obtuse  points  on  each  side  of  the  posterior  emargination. 

The  foot  is  stout  and  projects  beyond  the  lorica;  it  is  one-fifth  the 
length  of  the  body;  the  terminal  joint  is  half  the  length  of  the  entire 
foot.  The  toes  are  unusually  short,  about  one-sixth  the  length  of 
the  lorica,  tapering  and  slightly  decurved.  There  is  a  sensory  pit  on 
the  dorsal  side  of  the  last  foot  joint. 

Total  length,  190  m;  length  of  lorica  165  m,  width  120-130  m;  width 
of  anterior  margin,  25-32  n;  depth  of  dorsal  sinus,  20  fi;  depth  of  ven- 
tral sinus  30-35  /*,  width  30-32  /n;  length  of  foot  groove  42-45  fi,  great- 
est width  30  fjLj  posterior  width,  minimum,  18  fjt;  length  of  foot  38  ii,  of 
terminal  joint  18  n;  length  of  toes,  32  fi;  depth  of  body,  30  /i.  Figure 
4  represents  a  small  variety  foimd  near  Atlantic  City,  New  Jersey. 
Its  dimensions  are:  Total  length,  148  m;  length  of  lorica  120  M;  width 
96  /i;  width  of  anterior  margin,  24  n;  depth  of  dorsal  sinus,  14  /li;  depth 
of  ventral  sinus  27  M;  width  27  /*;  length  of  foot  groove  36  /*,  greatest 
width  24  M,  posterior  width  12  /*;  length  of  foot,  30  /*,  terminal  joint, 
15  /i;  length  of  toes,  22  m;  depth  of  body,  25  fx. 

LepadeUa  ovalia  is  easily  recognizable  by  its  large  size  and  the 
strongly  depressed  lorica,  as  well  as  by  the  relatively  small  opening 
for  the  head  and  the  very  short  toes.  While  this  species  is  quite 
variable,  the  variations  are  between  the  races  foimd  in  different 
localities  rather  than  between  the  individuals  foimd  in  any  one 
locality,  so  that  in  order  to  obtain  the  entire  range  of  intermediate 
forms  it  is  necessary  to  examine  specimens  from  as  many  stations  as 
possible.  The  narrow  form  illustrated  by  figures  5  to  8  is  the  one 
occurring  at  Washington;  the  nearly  circular  variant  of  figures  9  and 
10  is  from  Yellowstone  Park,  Wyoming;  the  small  form,  figure  4,  is, 
as  noted  above,  from  Atlantic  City,  New  Jersey.  The  species  is 
common  in  weedy  ponds  the  world  over. 

In  the  study  of  the  Ehrenbergian  species  greater  dependence  has 
been  placed  upon  his  figures  than  on  the  measurements  given  in  the 
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text,  as  these  are  frequently  unreliable  and  at  times  impossible,  the 
length  of  LepadeHa  emarginata,  for  instance,  being  given  as  ^  line, 
or  46  fi.  His  figures  of  the  species  here  concerned  are  all  stated  to 
be  drawn  to  a  uniform  magnification  of  300  diameters,  and  with  this 
as  a  guide,  as  well  as  the  work  of  subsequent  investigators,  there  can 
be  little  doubt  of  their  identity.  MtUler's  figure  of  BrachUmus  ovalia 
is  not  especially  good,  but  the  same  criticism  applies  to  a  great  many 
of  the  more  recent  illustrations  and,  as  the  name  was  accepted  by 
Ehrenberg,  there  appears  to  be  no  reason  for  rejecting  it  now. 

S.  LEPADBLLA  PATBLLA  (MOller). 
Plate  90,  figs.  1-12. 

Bradnonus  patella  M9llbB|  Venn.  Terr.  Pluv.,  vol.  1,  pt.  1, 1773,  p.  130;  Anim. 

InfoB.,  1786,  p.  341,  pi.  48,  figs.  15-19.— Bohbank,  Fauna  Boica,  vol.  3,  pt.  2, 

1803,  p.  132. 
LepadeUa  patella  Bort  de  St.  YmoBNT,  Olaas.  Anim.  Micr.,  1826,  p.  86. 
L^MukUa  emarginata  Ehsbnbbbg,  Hemprich  and  Ehrenberg,  Symb.  Phys.  Anim. 

Evert.,  1831  (71832),  Phytozoa,  fol.  d  (third  page),  pi.  2,  Sinaitica,  fig.  19; 

InfuflionBth.,  1888,  p.  458,  pi.  57,  fig.  2. 
tSquameUa  quadridentata  Schmabda,  Neue  wirbell.  Thiere,  vol.  1,  pt.  1,  1859, 

p.  60,  pi.  14,  ^,  128. 
SquameUa  braetea  Eckstbin,  ZeitBchr.  win.  Zool.,  vol.  39, 1883,  p.  388.— France, 

Term.  FQz.,  vol.  17, 1894,  pp.  121, 176,  pi.  6;  not  Braehionui  braetea  MOller,  1786. 
Squamella  obUynga  Eoestbin,  ZeitBchr.  wisB.  Zool.,  vol.  39,  1883,  p.  391;  not  of 

Ehrenberg,  1834. 
Metopidia  lepadeUa  Httdson  and  Gossb,  Botifera,  1886,  vol.  2,  p.  106,  pi.  25,  fig. 

6.— Platb,  Jenaiache  Zeitschr.  Naturw.,  vol.  19,  1886,  p.  59.— Tessin,  Arch. 

Naturg.  Mecklenburg,  vol.  43,  1890,  p.  160,  pi.  2,  fig.  18.— Lbvandbr,  Acta 
^  Soc.  Fauna  et  Flora  Fennica,  vol.  12,  No.  3, 1894,  p.  54,  pi.  3,  fig.  38.— Skori- 

Kov,  Trav.  Soc.  Nat.  Kharkow,  vol.  30,  1896,  p.  325.— Stbnroos,  Acta  Soc. 

Fauna  et  Flora  Fennica,  vol.  17,  No.  1, 1898,  p.  167,  pi.  3,  ^.  3.— Voronkov, 

Trudy  Hidrobiol.  Stanteii  Glubokom  Oz.,  vol.  2,  1907,  p.  289.— v.  Hopstbn, 

Ark.  Zool.,  Stockholm,  vol.  6,  No.  1,  1909,  p.  63,  text  figs.,  part.— DnpFEN- 

BACH,  SOsBwasBerfauna  Deutschlands,  pt.  14, 1912,  p.  192,  text  fig.,  part;  not 

Metopidia  lepadeUa  of  Ehrenberg,  1832. 
Metopidia  braetea  Hudson  and  Gossb,  Rotifera,  1886,  vol.  2,  p.  109.— Skorikov, 

Trav.  Soc.  Nat.  Kharkow,  vol.  30, 1896,  p.  329;  not  Brackionus  braetea  Mflller, 

1786. 
Metopidia  eUiptica  Turnbr,  Bull.  Denison  Univ.,  vol.  6, 1892,  p.  62,  pi.  1,  fig.  8. 
Metopidia  dentata  Turnbr,  Bull.  Denison  Univ.,  vol.  6, 1892,  p.  63,  pi.  1,  fig.  9. 
tMonostyla  teTUaculata  Oosmovici,  Naturaliste  (Paris),  vol.  14, 1892,  p.  70  {  Anal. 

Acad.  Rom.,  ser.  2,  vol.  28, 1906,  p.  44,  text  ^, 
Metopidia  parvuta  Brycb,  Joum.  Quekett  Micr.  Club,  ser.  2,  vol.  5, 1893,  p.  284. 
Metopidia  lepadella  collaris  Lbvandbr,  Acta  Soc.  Fauna  et  Flora  Fennica,  vol.  12, 

No.  3, 1894,  p.  54,  pi.  3,  fig.  39. 
Metopidia  iyvalis  Skorikov,  Trav.  Soc.  Nat.  Kharkow,  vol.  30, 1896,  p.  328,  pi.  7, 

fig.  21. 
Metopidia  coUarii  Stokbs,  Ann.  Mag.  Nat.  Hist.,  ser.  6,  vol.  18, 1896,  p.  19,  pi.  7, 

figs.  3,  4. 
Metopidia  coUariB  namlie  Stokbs,  Ann.  Mag.  Nat.  Hist.,  ser.  6,  vol.  18, 1896,  p.  20, 

pi.  7,  fig.  5.— RuNNSTRdM,  Zool.  Auz.,  vol.  34, 1909,  p.  273,  text  fg. 
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Metopidia  quadriearinata  Stsnroos,  Acta  Soc.  Ftuina  et  Flora  Fennka,  vol.  17, 

No.  1,18»8,  p.  165,  pi.  3,  fig.  2. 
Metopidia  oblonga  v.  Hopstbn,  Ark.  Zool.,  Stockholm,  vol.  6,  No.  1, 1909,  p.  63, 

text  figB.— Lib-Pbttbb8bn,  Troms^  Mus.  Aanh.,  vol.  33 (for  1910),  1911,  p.  67.— 

DiEFFBNBACH,  SQaBwaBKrfauiia  Deatschlands,  pt.  14,  1912,  p.  191,  text  fig.— 

Lucks,  Rotatorienfaana  Westpieiweiis,  1912,  p.  119,  text  figs.;  not  Squamella 

obhnga  Ehrenberg,  1834. 
f  Metopidia  timUit  Lucks,  Stewaaserfaana  DeatKhlands,  pt.  14,  1912,  p.  191, 

text  ^.;  Rotatorienfauna  WestpreuflBens,  1912,  p.  119,  text  fig. 
Lepadella  parvula  Harbino,  Bull.  81 U.  S.  Nat.  Mas.,  1913,  p.  64. 
Lepadella  qtiadncarinaUi  Harbino,  Bull.  81  U.  S.  Nat.  Mus.,  1913,  p.  64. 
Metopidia  paUUa  Iboso,  Atti  R.  Ist.  Incorr.  Ni^li,  vol.  64  (for  1912),  1913,  p. 

474. 

The  outline  of  the  lorica  yaries  from  nearly  circular  to  moderately 
elongate  oval  and  ovate,  the  most  common  forms  being  those  of  fig- 
ures 1,  8  and  9;  the  width  varies  from  two-thirds  to  four-fifths  of  the 
length.  The  dorsal  plate  is  strongly  convex  and  its  edges  overhang 
the  nearly  flat  ventral  plate;  over  the  foot  groove  it  is  occasionally 
marked  with  two  or  four  indistinct  longitudinal  folds  or  ridges,  sel- 
dom found  in  the  narrower  specimens,  but  apparently  constant  in 
the  widest  specimens.  On  this  peculiarity  Stenroos's  Metopidia 
quadriearinata  was  foimded;  it  appears  to  be  an  individual  rather 
than  a  specific  character.  The  dorso-ventral  depth  of  the  body  is 
about  one-third  the  length  of  the  lorica  and  nearly  constant  for  all 
varieties,  whether  narrow  or  wide. 

The  width  of  the  anterior  opening  is  about  one-fourth  the  length 
of  the  lorica.  The  dorsal  sinus  is  broadly  U-shaped  and  its  depth  is 
about  one-half  the  width.  The  ventral  sinus  is  approximately  V- 
shaped,  its  sides  slightly  outcurved  and  the  posterior  angle  rounded ;% 
the  depth  is  a  little  less  than  the  distance  between  the  anterior  points. 
Both  dorsal  and  ventral  plates  have  a  stippled  collar,  strongly  marked 
on  the  median  line  and  disappearing  gradually  toward  the  sides. 

The  foot  groove  is  approximately  one-third  the  length  of  the  lorica; 
its  outline  varies  from  nearly  parallel-sided  to  slightly  ovate.  The 
posterior  emargination  is  usually  very  shallow,  with  roimded  comers, 
but  varies  to  the  lunate  forms  of  figures  2  and  12,  plate  90,  with  obtuse- 
angled  points.  The  edges  of  the  foot  groove  project  slightly  below 
the  surface  of  the  ventral  plate  as  low  ridges. 

The  foot  is  fairly  stout;  the  first  and  second  joints  are  very  short 
and  of  equal  length;  the  third  joint  is  somewhat  longer  and  has  a 
sensory  pit  on  its  dorsal  side.  The  toes  are  about  one-third  the  length 
of  the  lorica;  they  are  slightly  decurved,  with  a  certain  amoimt  of 
individual  variation,  and  taper  to  fine  points,  the  anterior  half  a 
little  more  rapidly  than  the  posterior  portion. 

Total  length,  135-145  /*;  length  of  lorica,  lOQ-108  m,  width,  65-90 
/*;  anterior  points,  25-27  /*;  depth  of  dorsal  sinus,  12-14  /*,  of  ventral 
sinus,  18-20  m;   length  of  foot   groove,  30^4  My  width,  18-20  /u; 
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length  of  foot;  32-35  Hy  of  last  joint,  11-12  fx,  of  toes,  25-30  m;  depth 
of  body  in  median  plane,  30-35  m;  from  highest  point  of  dorsal  plate 
to  edges  of  lorica,  40-45  m* 

LepadeUa  patella  occurs  everywhere  in  weedy  pools  and  ponds,  as 
well  as  in  wet  mosses,  and  is  in  such  places  probably  the  most 
abundant  of  aU  rotifers.  On  account  of  its  variability  it  has  during 
its  history  received  a  considerable  number  of  names.  What  the 
value  of  these  variations  may  be  is  difficult  to  say;  in  a  circumscribed 
locality  they  are  usually  slight,  and  it  is  only  when  material  from 
widely  separated  regions  is  brought  together  and  compared  that  the 
different  forms  are  seen  to  overlap.  Only  some  of  the  principal 
varieties  have  been  illustrated.  Intermediate  forms  joining  all  of 
these  are  to  be  found;  but,  as  stated  above,  not  in  the  same  locality. 

The  nearest  relative  of  this  species  appears  to  be  Lepadetta  avalis; 
the  relative  thickness  of  the  body  is  sufficient  to  differentiate  the  two 
species.  In  L.  patella  this  is  one-third  the  length  of  the  lorica,  while 
in  L.  avalis  it  is  only  one-fifth.  The  anterior  opening  is  also  relatively 
larger  in  L.  patetUiy  and  the  form  of  the  ventral  sinus  is  quite  different 
in  the  two  species.  In  L.  pateUa  it  is  roughly  V-shaped  and  widest  in 
front,  while  in  L.  ovalis  the  sinus  is  rhomboid,  with  the  widest  point 
some  distance  from  the  front. 

Metopidia  cdUaris  Stokes  appears,  judging  from  the  figure,  to  be  a 
synonym  of  L.  patella.  In  any  case  the  name  is  not  available,  as  it 
was  previously  used  by  Levander  for  a  variety  that  is  undoubtedly 
synonymous.  Under  the  name  M.  cdttaris  Stokes,  Murray  lists  ^  from 
Sydney,  Australia,  the  animal  figured  on  plate  91 ,  figures  3-5.  This  is 
drawn  from  a  sin^e  mounted  specimen  given  to  me  by  Mr.  Murray. 
Only  the  lorica  is  preserved,  the  foot  and  toes  having  disappeared. 
It  is  very  evidently  different  from  any  known  Lepadellid,  but  on 
account  of  the  defective  specimen  it  seems  undesirable  to  give  it  any 
name.  It  is  figured  here  to  complete  Murray's  record  and  also  in  the 
hope  that  better  material  may  eventually  be  discovered  somewhere. 
The  anterior  opening  is  very  peculiar  and  so  is  the  broken  lateral 
edge.  It  is  barely  possible  tiiat  this  may  be  due  to  the  preservative. 
No  details  of  the  foot  opening  are  available.  The  figure  represents 
only  the  condition  of  the  specimen  and  evidently  not  the  normal 
structure.  On  the  ventral  plate  there  are  two  short  longitudinal 
ridges  quite  close  together.  The  dorsal  plate  has  a  median  ridge, 
beginning  a  short  distance  from  the  anterior  margin  and  continuing 
to  the  posterior  point  of  the  lorica.  Two  subdorsal  ridges  originate 
on  the  anterior  points  and  reach  very  nearly  to  the  end  of  the  lorica. 
Length  of  lorica,  72  m>  width,  45  m;  width  of  anterior  mai^in,  15  /*; 
depth  of  dorsal  sinus,  5  /i,  of  ventral  sinus,  18  m;  dorso-ventral  depth 
of  lorica,  30  M* 

1  Jbam.  Boyai  Mksr.  Boo.,  1018,  p.  460. 
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Spedmens  identified  for  me  by  Mr.  Bryce  as  Metopidia  parvula 
represent  a  Sphagnum-form  which  falls  withm  the  variation  Ihnits  of 
L.  foteUa.  This  is  probably  not  true  of  the  form  described  by 
Montet  ^  as  M.  parwla  Bryce.  The  shallow  ventral  sinus,  absence  of 
any  dorsal  sinus  and  the  very  large  foot  groove  all  indicate  a  very 
distinct  species. 

4.  UBPADELLA  LATDSINU8  (HflgMdiff). 

Plate  91,  figs.  7-12. 

Metopidia  Bolidus  kUumnui  Hilgbndorf,  Trana.  and  Pkoc.  New  Zealand  Inst., 

vol.  31, 1809,  p.  131,  pi.  11,  fig.  IM. 
Metopidia  UOutmus  Mubray,  Joum.  Boy.  Micr.  Soc.,  1911,  p.  581,  pi.  17,  fig.  11. 
LepadeUa  latunntu  Habbinq,  Bull.  81 U.  S.  Nat.  Mua.,  1918,  p.  63. 

The  body  of  this  species  is  broadly  oval  or  subovate  in  outline. 
The  dorsal  plate  of  the  lorica  is  strongly  convex  and  evenly  rounded, 
with  its  edges  slightly  overhanging  the  nearly  flat  ventral  plate.  The 
width  of  the  lorica  is  about  three-fourths  of  the  length  of  the  dorsal 
plate  and  is  subject  to  only  slight  variations.  The  cross  section  of  the 
body  is  nearly  semicircular^  as  the  dorso-ventral  depth  is  but  little 
less  than  half  the  width. 

The  distance  apart  of  the  lateral  points  of  the  head  opening  is  about 
one-fourth  the  length  of  the  lorica.  The  dorsal  sinus  is  broadly 
U-shaped  and  quite  shallow,  its  depth  not  exceeding  one-third  of  the 
width.  The  ventral  sinus  is  deeply  lunate,  its  depth  being  nearly 
two-thirds  of  the  width.  There  is  a  certain  amount  of  variation  in 
the  form  of  both  the  dorsal  and  the  ventral  sinus,  as  shown  in  figures 
8-11.    A  stippled  collar  is  present  both  dorsally  and  ventrally. 

The  length  of  the  foot  groove  is  one-third  to  one-fourth  the  length 
of  the  lorica;  its  form  varies  greatly.  Anteriorly  it  is  always  ev^y 
rounded;  the  sides  may  be  moderately  divergent,  as  in  figure  8,  or 
widely  flaring,  with  the  extremities  recurved,  as  in  figures  9  and  11 ; 
the  posterior  width  may  be  from  one-third  to  two-thirds  of  the  length 
of  the  lorica.  The  lateral  points  always  project  beyond  the  lorica; 
in  the  narrower  forms  they  are  nearly  square,  while  in  the  extreme 
varieties  they  show  a  strong  outward  curvature;  in  rare  cases  they 
are  even  slightly  recurved.  The  posterior  margin  has  in  the  nar- 
rower forms  a  shallow  median  emargination;  in  the  widest  forms  a 
very  slightly  convex  median  lobe  is  interposed  between  two  lateral 
emarginations.  In  other  words,  from  the  lateral  angles  the  posterior 
margin  always  curves  forward,  the  curvature  being  nearly  constant 
in  all  varieties,  while  the  widest  forms  have  a  slightly  convex  median 
lobe,  which  gradually  disappears  as  the  total  width  decreases. 

The  foot  is  stout  and  projects  but  little  beyond  the  lorica;  no 
sensory  pit  has  been  observed  on  the  terminal  joint.    The  toes  are 

1  B«y.  SnlflMZool.,  toL  28,  lOUl^  p.  830^  pL  18,  fig.  87. 
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long,  slender;  and  slightly  decurved;  they  are  about  one-third  the 
length  of  the  lorica.  They  are  nearly  parallel-sided  for  one-third  of 
their  length  and  end  in  very  slender  points. 

Total  length,  138-142  /*;  length  of  lorica  98-105  m,  width  70-75  m; 
anterior  points,  28  m;  depth  of  dorsal  sinus,  8-10  n,  of  ventral 
sinus,  20-22  /*;  length  of  foot  groove,  26-33  /*;  width  32-65  /*; 
length  of  foot,  22  ii,  of  terminal  joint,  12  n;  length  of  toes,  32  n; 
depth  of  body  in  median  plane,  30  n;  from  highest  point  of  dorsal 
plate  to  edges  of  lorica,  36  m- 

This  species  has  not  been  found  outside  of  New  Zealand;  I  am 
indebted  to  Mr.  Rousselet  for  the  material  on  which  this  description 
is  based;  it  was  coUected  by  Mr.  Murray  on  the  return  trip  of  the 
Shackleton  Antarctic  Expedition. 

8.  UBPADELLA  AMPmTSOPIS.  aew  aptdM. 
Plate  93,  figs.  9-12. 

The  outline  of  the  lorica  is  ovate,  bluntly  pointed  posteriorly;  its 
width  is  more  than  two-thirds  of  the  length.  The  right  and  left 
halves  of  the  dorsal  and  ventral  plates  are  nearly  flat  and  meet  in  the 
median  plane  at  obtuse  angles,  so  that  the  cross  section  of  the  body 
is  rhomboid.  On  the  dorsal  plate  there  is  a  ridge,  beginning  a  short 
distance  behind  the  stippled  collar  and  gradually  becoming  more 
prominent  toward  the  posterior  end  of  the  lorica,  where  it  is  raised 
above  the  surface  as  a  distinct  keel,  extending  about  one-third  the 
length  of  the  lorica.  The  depth  of  the  body  is  one-third  the  length 
of  the  dorsal  plate. 

The  opening  for  the  head  is  about  half  the  width  of  the  lorica.  The 
dorsal  sinus  is  shallow  and  semielliptic;  its  depth  is  two- thirds  of  the 
width.  The  ventral  sinus  is  roughly  V-shaped,  rounded  posteriorly, 
and  with  slightly  concave  sides;  the  depth  is  equal  to  the  width. 
Both  the  dorsal  and  the  ventral  plate  have  a  stippled  collar. 

The  foot  groove  is  less  than  one- third  the  length  of  the  lorica;  it  is 
slightly  truncate  anteriorly  and  the  sides  divei^e  somewhat  toward 
the  posterior  end  of  the  lorica,  where  they  curve  rapidly  inward.  In 
some  specimens  the  foot  groove  is  nearly  paraUel-sided,  but  this  is 
rather  unusual.  The  foot  is  of  moderate  length  and  projects  slightly 
beyond  the  lorica;  the  terminal  joint  is  a  little  longer  than  the  first 
and  second  joints,  which  are  nearly  equal.  A  sensory  pit  is  present 
on  the  dorsal  side  of  the  posterior  foot  joint.  The  toes  are  one-third 
the  length  of  the  lorica,  very  slender,  and  slightly  decurved  in  the 
posterior  half  of  their  length. 

Total  length,  104  m;  length  of  lorica,  76  My  width,  54  fi;  width  of 
anterior  points,  22  n;  depth  of  dorsal  sinus,  8  n,  of  ventral  sinus, 
22  m;  length  of  foot  groove,  21  /i,  anterior  width,  15  fi,  posterior 
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width;  18  m;  length  of  foot,  20  m^  of  terminal  joint,  8  n;  length  of 
toes,  24  m;  depth  of  body,  28  m- 

ryp«.— Cat.  No.  16827,  U.S.N.M.,  was  coUected  in  sphagnum 
growing  in  the  old  gravel  pit  at  HyattsyiUe,  Maryland.  It  has  also 
been  fomid  in  a  collection  from  the  United  States  Bm-eau  of  Fisheries 
station  at  San  Marcos,  Texas. 

«.  UBPADELLA  QUINQUBCXMTATA  (LMks). 

Plate  95,  figs.  5-8. 

Metopidia  quinqaeoostata  Lucks,  SOflBwasBerfauna  Deutschlands,  pt.  14,  1912, 
p.  189,  text  fig.;  Botatorienfauna  Wes^reuaseiis,  1912,  p.  126,  text  fig. — 
MuBRAT,  Joum.  Royal  Micr.  Soc.,  1913,  pp.  450,  460,  pi.  19,  fig.  9. 

Lepadella  quinqueoostaUi  Harrino,  Bull.  81  IT.  S.  Nat.  Mas.,  1913,  p.  64. 

The  lorica  is  distinctly  pyriform  in  outline,  narrowing  perceptibly 
toward  the  head.  The  dorsal  plate  is,  diregarding  for  the  moment 
the  lateral  ridges,  composed  of  two  flat  plates,  meeting  at  an  obtuse 
angle  in  the  median  line.  The  ventral  plate  is  slightly  concave  and 
the  cross  section  of  the  body  approximately  triangular.  The  dorsal 
plate  has  a  median  ridge,  beginning  a  short  distance  behind  the 
stippled  collar  as  two  indistinct,  convei^ent  lines,  uniting  about 
halfway  down  the  dorsal  plate  and  continued  as  a  single,  incon- 
spicuous ridge  to  the  extreme  end  of  the  lorica.  Two  ridges  begin 
near  the  anterior  points  of  the  lorica  and,  converging  very  slightly 
throughout  their  length,  continue  a  short  distance  past  the  lateral 
antennae,  where  the  points  tiito  sharply  in  toward  the  median  ridge 
and  then  disappear.  A  second  pair  of  strongly  curved  ridges,  start- 
ing back  of  the  collar  and  outside  those  already  described,  follow  a 
coiu*se  roughly  parallel  to  the  edges  of  the  lorica  and  terminate  just 
in  front  of  the  lateral  antennae.  These  lateral  ridges  are  all  most 
prominent  at  their  middle  and  decrease  toward  the  ends.  Their 
form  will  be  understood  from  figure  8.  The  width  of  the  lorica  is 
two-thirds  and  the  depth  of  the  body  a  little  less  than  one-third  the 
length  of  the  lorica. 

The  distance  apart  of  the  prominent  anterior  points  is  one-fourth 
the  length  of  the  lorica;  the  anterior  sinus  is  broadly  U-^aped,  and 
its  depth  equals  one-half  its  width.  The  ventral  sinus  is  approxi- 
mately V-shaped,  its  posterior  angle  slightly  blunted,  and  the  sides 
decidedly  concave;  its  depth  is  a  little  less  than  its  anterior  width. 
The  stippled  collar,  which  is  present  on  both  the  dorsal  and  the 
ventral  plate,  is  very  narrow  on  the  median  line  and  increases  gradu- 
ally in  width  as  it  disappears  toward  the  sides  of  the  lorica. 

The  foot  groove  is  one-third  the  length  of  the  lorica;  it  is  roimded 
anteriorly  and  very  nearly  parallel-sided;  the  sides  are  occasionally 
slightly  pinched  in  at  the  base  of  the  foot,  as  shown  in  the  ventral 
view;  but  as  a  rule  this  narrowing  does  not  exist  and  the  sides  curve 
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gradually  and  very  gently  throughout  their  length.  The  posterior 
end  of  the  lorica  is  slightly  emarginate. 

The  foot  is  very  robust  and  about  one-fourth  the  length  of  the 
lorica.  No  sensory  pit  has  been  observed  on  the  third  foot  joint. 
The  stout  toes  are  as  long  as  the  foot;  they  are  nearly  parallel  sided 
for  half  their  length  and  from  there  taper  gently  toward  the  point- 
They  are  not,  strictly  speaking,  decurved;  the  lower  or  ventral  edge 
is  almost  straight,  while  the  dorsal  edge  curves  downward  to  the 
point. 

Total  length,  135  n;  length  of  lorica  105  n,  width  66  m;  anterior 
points,  28m;  depth  of  dorsal  sinus,  12  n,  of  ventral  sinus,  24  m;  length 
of  foot  groove,  33  /i,  anterior  width,  16  m>  posterior  width,  18  m; 
length  of  foot,  24  /i,  of  terminal  joint,  9  m;  length  of  toes,  27  n; 
depth  of  body,  30  m- 

Lepadella  quinquecostcUa  was  foimd  by  Lucks  in  various  localities 
near  Danzig,  Germany;  Murray  collected  it  at  Sydney,  AustraUa, 
and  Bio  de  Janeiro,  Brazil;  by  the  writer  it  has  been  found  in  the 
Panama  collections,  made  by  Dr.  C.  Dwight  Marsh  from  Bio  Grande 
Beservoir,  as  well  as  in  local  collections  from  Kenilworth,  District  of 
Columbia.    It  usually  occurs  in  small  numbers  only. 

7.  LEPADELLA  CBTPHAEA,  new  aptdw. 

Plate  92,  figs.  9-12. 

The  lorica  is  distinctly  pyriform  in  outline;  it  is  prolonged  poste- 
riorly as  a  bluntly  pointed  or  slightly  angulate  projection  with  dis- 
tinct basal  inangulations.  The  cross  section  of  this  projection  is 
triangular,  and  there  is  a  fairly  well  marked  median  ridge;  from  the 
lateral  angles  an  inconspicuous  line  continues  forward  to  a  point  even 
with,  and  a  little  inside  of,  the  lateral  antennae.  The  dorsal  plate  is 
evenly  rounded,  its  edges  slightly  overhanging  the  nearly  flat  ventral 
plate.  The  cross  section  of  the  body  is  approximately  semicircular. 
The  width  of  the  lorica  is  three-fifths  and  the  depth  of  the  body 
one-third  of  the  length  of  the  dorsal  plate. 

The  anterior  miargin  is  very  narrow,  about  one-fifth  of  the  length 
of  the  lorica.  The  dorsal  sinus  is  broadly  U-shaped;  its  depth  is 
about  half  the  width  of  the  anterior  margin.  The  ventral  sinus  is 
slightly  elliptic  and  blimtly  pointed  posteriorly;  the  depth  is  three- 
fourths  of  die  width.  There  is  a  stippled  collar  on  both  the  dorsal 
and  the  ventral  plate. 

The  foot  groove  is  a  little  more  than  one-third  the  length  of  the 
lorica;  its  sides  converge  somewhat  toward  the  posterior  projection. 
The  foot  is  rather  slender  and  projects  very  little  beyond  the  lorica; 
its  three  joints  are  of  nearly  equal  length.  The  toes  are  slender  and 
taper  gradually  to  fine  points;  their  length,  one-fourth  that  of  the 
36390**— ProcN.M.vol.51— 16 35 
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lorica,  is  somewhat  less  than  the  average.  No  sensory  pit  has  been 
found  on  the  posterior  foot  joint. 

Total  length,  130  m;  length  of  lorica  97  m,  width  58  m;  width  of 
anterior  points,  21  m;  depth  of  dorsal  sinus,  10  ii^  of  ventral  sinus, 
15  m;  length  of  foot  groove,  28-30  m,  anterior  width,  19  /*,  posterior 
width,  15  m;  length  of  foot,  26  m^  of  terminal  joint,  9  m;  length  of 
toes,  24  m;  depth  of  body,  34  m- 

Type.— Cat.  No.  16828,  U.S.N.M.,  was  collected  from  a  species 
of  moss,  Arnblystegiwm  irriguum,  growing  submei^ed  on  the  rocks  in 
a  small  stream  near  the  United  States  Bureau  of  Standards,  District 
of  Columbia. 

LepadeUa  cryphaea  is  imdoubtedly  closely  related  to  L.  (icuminata, 
but  differs  consistently  in  the  foUowing  characters:  The  lorica  is 
always  distinctly  pyriform  and  the  anterior  margin  very  narrow, 
one-fifth  the  length  of  the  lorica;  the  foot  projects  slightly  beyond 
the  lorica  and  the  toes  are  only  one-fourth  the  length  of  Uie  lorica. 
In  L.  dcuminata  the  lorica  is  nearly  always  oval  and  may  be  ovate, 
but  is  never  pyriform;  the  width  of  the  anterior  margin  is  one-fourth 
the  length  of  the  lorica.  The  posterior  point  of  the  lorica  projects 
beyond  the  foot  and  the  toes  are  fully  one-third  the  length  of  the 
lorica,  and  much  more  slender  than  in  L.  cryphaea.  These  characters 
selected  for  comparison  are  among  the  most  constant  in  the  genus, 
and  the  two  forms  may  therefore  with  reasonable  certainty  be  con- 
sidered distinct  species. 

8.  LBPADELLA  ACUMINATA  (EhrenlMrf). 

Plate  92,  figs.  4-8. 

Metopidia  acuminata  Ehrbnbbrg,  Abh.  Akad.  Wiss.,  Berlin  (for  1833),  1834, 
p.  210;  Infuflionsth.,  1838,  p.  477,  pi.  59,  fig.  10.— Eckstbin,  Zeitachr.  wiae. 
Zool.,  vol.  39,  1883,  p.  387,  pi.  27,  fig.  52.— Hudson  and  Gobsb,  Rotifera, 
1886,  vol.  2,  p.  107,  pi.  25,  fig.  9.— Levandeb,  Acta  Soc.  Fauna  et  Flora 
Fennica,  vol.  12,  No.  3, 1894, p.  55.— Wbbee,  Rev.  Suisse  Zool.,  vol.  5, 1898, 
p.  635,  pi.  22,  figs.  28-30.— DiBFFENBAGH,  StLsswasserfauna  Deutschlands, 
pt.  14, 1912,  p.  188,  text  fig.— Lucks,  Rotatorienfauna  Westpreussena,  1912, 
p.  118.— MoNTBT,  Rev.  Suisse  Zool.,  vol.  23,  1915,  p.  338. 

Lepadella  acuminata  Dujabdin,  Hist.  Nat.  Zooph.,  1841,  p.  633. 

The  body  is  usually  oval  in  outline,  in  rare  instances  somewhat 
ovate,  as  shown  in  figure  8;  the  width  is  about  three-fourths  of  the 
length.  Posteriorly  the  lorica  is  prolonged  into  a  pointed  projection, 
usually  merging  gradually  with  the  edges  of  the  lorica,  but  occasion- 
ally with  a  slight  constriction  at  the  base.  (See  fig.  8.)  The  dorsal 
plate  is  strongly  convex  and  evenly  rounded;  it  is  usually  marked 
with  faint  ridges,  some  or  all  of  which  may  be  absent.  A  median 
ridge  on  the  posterior  third  of  the  dorsal  plate  and  continuing  to 
the  terminal  point  of  the  lorica  is  nearly  always  present;  it  may  be 
approximately  paralleled  at  its  base  by  two  short,  slightly  cbn- 
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vergent  ridges,  which  do  not  reach  the  end  of  the  lorica.  Two 
curved  ridges,  nearly  parallel  to  the  edges  of  the  dorsal  plate,  begin 
at  about  mid-length  and  terminate  just  above  the  lateral  antennae. 
This  pair  of  ridges  is  frequently  absent.  The  ventral  plate  is  nearly 
flat.  The  cross  section  of  the  body  is  approximately  semicircular; 
the  dorso-ventral  depth  is  a  little  more  than  one-tldrd  the  length 
of  the  lorica. 

The  width  of  the  anterior  margin  is  one-fourth  the  length  of  the 
lorica.  The  dorsal  sinus  is  broadly  U-shaped;  its  depth  is  a  little 
more  than  half  the  anterior  width.  The  ventral  sinus  is  semi- 
eUiptic,  slightly  pointed  posteriorly;  its  depth  is  two-thirds  of  the 
width.  A  stippled  coUar  is  present  on  the  dorsal  plate;  the  ventral 
plate  may  have  a  very  faint  coUar,  but  is  usually  without  any. 

The  foot  groove  is  one-third  the  length  of  the  lorica  and  of  elongate 
ovate  form;  its  width  is  a  little  less  than  one-half  the  length.  The 
foot  is  moderately  stout  and  about  one-fourth  the  length  of  the  body. 
No  sensory  pit  has  been  found  on  the  terminal  joint.  The  toes  are 
one-third  the  length  of  the  lorica,  very  slender,  and  nearly  straight. 

Total  length,  144  m;  length  of  lorica  109  M;  width  72  /*;  width  of 
anterior  margin,  27  m;  depth  of  dorsal  sinus,  15  n,  of  ventral  sinus, 
18  m;  length  of  foot  groove,  38  n,  width,  16  /i;  length  of  foot,  26  m; 
length  of  toes,  35  n;  depth  of  body,  42  m- 

Lepaddla  dcumincUa  is  of  world-wide  distribution  and  usually 
fairly  common. 

f .  LBPADELLA  DACTTUSBTA  (StenroM). 

Plate  92,  figs.  1-3. 

Metopidia  dactyliseta  Stbnboos,  Acta  Soc.  Fauna  et  Flora  Fennica,  vol.  17, 

1898,  p.  166,  pi.  3,  fig.  1. 
Metopidia  roUenburgi  Lucks,   Rotatorienfauna  WestpretUBsens,   1912,  p.   127, 

text  fig. 
Lepadella  rottenhurgi  Habbinq,  Bull.  81  U.  S.  Nat.  Mus.,  1913,  p.  65. 

The  body  is  subrhomboid  in  outUne  and  unusually  narrow  posteri- 
orly; its  width  is  two-thirds  of  the  length  of  the  dorsal  plate. 
The  dorsal  plate  is  strongly  convex  and  the  ventral  plate  sUghtly 
concave;  the  cross  section  of  the  body  is  nearly  semicircular. 

The  anterior  margin  of  the  dorsal  plate  is  without  any  sinus  and 
usually  sUghtly  convex;  the  ventral  sinus  is  V-shaped,  with  sUghtly 
convex  sides,  which  meet  posteriorly  in  a  fairly  sharp  point.  The 
width  of  the  anterior  margin  is  one-third  the  length  of  the  lorica; 
the  depth  of  the  ventral  sinus  is  a  Uttle  more  than  half  the  width  of 
the  anterior  margin.  There  is  no  stippled  collar,  but  an  incon- 
spicuous line  parallels  the  sides  of  the  ventral  sinus. 

The  foot  groove  is  rather  short,  about  one-fourth  the  length  of  the 
lorica,  and  unusually  narrow,  its  width  being  little  more  than  half 
the  length.    The  sides  of  the  foot  groove  converge  slightly  toward 
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the  posterior  end  of  the  lorica,  which  is  squarely  truncate  or  very 
slightly  emai^inate. 

The  foot  is  one-fourth  the  length  of  the  lorica  and  quite  stout; 
its  three  joints  are  of  approximately  equal  length.  The  toes  are  one- 
third  the  length  of  the  lorica  and  taper  rather  rapidly  for  one-half 
their  length,  ending  in  long,  slender  points. 

Total  length,  127  n;  length  of  lorica,  90  /*;  width,  60  /*;  width  of 
head  opening,  30  n;  depth  of  ventral  sinus,  17  m;  length  of  foot 
groove,  24  /i,  anterior  width,  16  /*;  posterior  width,  12  fi;  length  of 
toes,  32  n;  depth  of  body,  38  /*• 

A  few  specimens  of  tliis  species  have  been  f oimd  by  the  writer  in 
Lake  Smith,  the  source  of  the  water  supply  of  the  city  of  Norfolk, 
Virginia.  It  does  not  appear  to  have  been  recorded  by  anybody  but 
Stenroos  and  Lucks,  so  that  it  is  probably  rare;  while  without  any 
striking  pecidiarities,  it  is  yet  a  fairly  well  marked  species  and  it 
is  not  hkely  to  have  been  overlooked. 


10.  LBPADELLA  BENJABONI,  new  i 

PUte  93,  figs.  1-8. 

The  form  of  the  lorica  varies  from  subcircular  to  broadly  ovate; 
the  extremes  are  shown  in  figures  1  and  2.  The  dorsal  plate  is 
evenly  and  very  strongly  arched;  its  edges  project  considerably 
below  the  general  level  of  the  nearly  flat  ventral  plate;  posteriorly 
it  is  slightly  emar^ate  over  the  foot  groove.  The  width  of  tbe 
body  varies  from  three-fourths  to  seven-eighths  of  the  length  of  the 
lorica.  The  cross  section  of  the  body  is  approximately  semicircular; 
its  dorso-ventral  depth  is  more  than  half  the  width  of  the  lorica. 

The  width  of  the  anterior  margin  is  a  Uttle  less  than  one-third 
the  length  of  the  body.  There  is  no  dorsal  sinus;  the  frontal  edge 
of  tbe  dorsal  plate  is  almost  straight  or  very  slightly  concave.  The 
ventral  sinus  is  U-shaped  and  somewhat  angulate;  its  depth  is  two- 
thirds  tbe  width  of  the  anterior  mai^in.  The  stippled  collar  present 
on  both  the  dorsal  and  the  ventral  plate  is  imusually  narrow.  The 
lateral  edges  of  the  lorica  are  slightly  constricted  immediately  behind 
the  anterior  margin,  ^ving  this  a  neckUke  appearance. 

The  foot  groove  is  shorter  than  in  any  other  species  of  the  genus, 
its  length  being  only  one-fifth  of  the  length  of  the  lorica;  the  outline 
is  roughly  trapezoid,  truncate  anteriorly,  and  with  diverging  sides. 
The  posterior  width  is  nearly  one-fourth  the  length  of  the  lorica. 

The  foot  is  approximately  one-fourth  the  length  of  the  body;  it 
is  fairly  stout  and  its  three  joints  are  of  nearly  equal  length.  A 
sensory  pit  on  the  terminal  foot  joint  has  not  been  observed.  The 
toes  are  extremely  long,  two-fifths  the  length  of  the  lorica,  and  sUghtly 
decurved;  they  taper  rather  rapidly  to  the  nearly  cylindrical  or  very 
slightly  conical  posterior  uortion. 
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Total  length,  180  m;  length  of  lorica,  114  m,  width,  85-100  m; 
width  of  anterior  margin,  35  m;  depth  of  ventral  sinus,  24  m;  length 
of  foot  groove,  24  My  posterior  width,  30  n;  length  of  foot,  30  m?  of 
last  joint,  12  m;  length  of  toes,  45  n;  depth  of  body  in  median  plane, 
43  m;  from  highest  point  of  dorsal  plate  to  edges  of  lorica,  52  ii. 

Type. — Cat.  No.  16829,  U.S.N.M.,  was  collected  in  weedy  ponds 
at  Kenilworth,  District  of  Columbia.  It  is  fairly  common.  Mr. 
Murray  brought  me  a  specimen  which  he  collected  at  Sydney, 
AustraUa. 

The  corona,  figures  6  and  6,  and  the  trophi,  figures  7  and  8,  have 
been  described  in  the  introduction,  so  that  a  repetition  is  unnec- 


LepadeHa  benjamini  is  easily  recognized  by  the  great  dorso-ventral 
depth  of  the  body  and  the  overhanging  edges  of  the  loricA,  recalling 
EuManis  pyrifoTmiSf  as  well  as  by  the  very  short  foot  groove  and  the 
unusually  long  toes.  It  is  surpassed  in  size  only  by  L.  ovalis 
(Mtlller),  while  the  actual  bulk  is  probably  greater. 

This  species  has  been  named  for  Dr.  Marcus  Benjamin,  editor  of 
the  publications  of  the  United  States  National  Museum. 

,  11.  UBPADELLA  CTBTOPUS  HMitaic- 

Plate  93,  figs.  13-16. 

LepadeUa  cyrtojma  Habrino,  Pioc.  U.  S.  Nat.  Mus.,  vol.  47, 1914,  p.  550,  pi.  16, 
figs.  6-8. 

The  body  is  broadly  oval  and  usually  somewhat  truncate  pos- 
teriorly. The  dorsal  plate  is  evenly  rounded,  and  its  edges  do  not 
project  below  the  level  of  the  ventral  plate.  The  latter  is  nearly 
flat,  with  a  very  shallow  longitudinal  depression  near  each  lateral 
edge.  The  width  of  the  body  is  equal  to  four-fifths  of  the  length 
of  the  lorica;  its  cross-section  is  semicircular. 

There  is  no  distinct  dorsal  sinus,  but  the  anterior  margin  of  the 
dorsal  plate  is  slightly  concave.  Its  width  is  one-third  the  length 
of  the  lorica.  The  ventral  sinus  is  very  deep,  about  four-fifths  of 
its  anterior  width,  and  subcircular  in  outUne.  A  bead-like  thick- 
ening of  the  dorsal  and  ventral  edges  of  the  opening  for  the  head  is 
present,  but  no  stippled  collar. 

The  foot  groove  is  short,  broadly  U-shaped,  and  its  sides  slightly 
divergent  posteriorly.  Its  length  is  one-fourth  the  length  of  the 
lorica,  and  the  width  is  very  nearly  the  same.  The  posterior  margin 
of  the  lorica  varies  from  the  broadly  truncate  form  of  figure  13  to 
that  of  figure  14,  where  the  truncation  is  very  sUght. 

The  length  of  the  foot  is  two-fifths  the  length  of  the  body,  the 
second  joint  being  nearly  half  the  entire  length.  The  toes  are 
short,  less  than  one-fourth  the  length  of  the  lorica,  and  strongly 
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asymmetric.  The  right  toe  tapers  rapidly  for  half  its  length  and 
ends  in  a  slender,  nearly  cylindrical  point.  The  left  toe  tapers 
gradually  to  the  point  and  is  strongly  decurved.  The  last  joint  of 
the  foot  is  twisted;  so  that  the  cmr^ed  left  toe  is  almost  directly 
imder  the  right  toe. 

Total  length,  98  /*;  length  of  lorica,  70  m>  width,  66  m;  width  of 
anterior  margin,  24  n;  depth  of  ventral  sinus,  19  m;  length  of  foot 
groove,  17  M;  posterior  width,  15  m;  length  of  foot,  26  m,  of  second 
foot  joint,  11  m;  length  of  right  toe,  16  m;  depth  of  body,  29  m- 

Type.— Cat.  No.  16585,  U.S.N.M.,  was  collected  in  Camacho  Res- 
ervoir, on  the  Isthmus  of  Panama.  This  species  occius  rather 
widely  distributed  on  the  Isthmus,  but  usually  in  small  numbers. 
It  has  been  found  by  the  writer  in  Lake  Smith,  near  Norfolk,  Vir- 
ginia, and  in  collections  made  by  Dr.  E.  A.  Birge,  of  the  University 
of  Wisconsin,  in  Rondeau  Harbor,  Ontario,  on  the  Canadian  shore 
of  Lake  Erie,  and  in  ponds  in  Audubon  Park,  New  Orleans,  Louis- 
iana. 

12.  LBPADELLA  BmiNTATA  YocmImt. 

Plate  91,  fig.  6. 

LepadeUa  dactyliieta  bidentata  Voronkov,  Trudy  Hidr^biol.  Stants.  Glubokom 

Oz.,  vol.  5,  pt.  1, 1913,  pp.  99, 107,  text  fig. 
Metopidia  dactyliieta  bidentata  Vobonkov,  Trudy  Dnieprovsk.  Biol.  Stanta.,  pt. 

2,  No.  5, 1915,  p.  71,  text  fig. 

This  species  has  not  been  studied  by  the  writer.  The  figure  is 
redrawn  from  the  original  by  Voronkov,  which  shows  an  animal 
with  marked  differences  from  LepadeUa  dactyliseta  (Stenroos)  and 
evidently  entitled  to  specific  rank. 

The  original  description  is  not  very  detailed,  but  the  figure  shows 
the  lorica  to  be  broadly  oval  and  without  any  dorsal  sinus.  The 
ventral  sinus  is  very  deep,  rounded  posteriorly,  and  fairly  wide 
anteriorly.  The  posterior  end  of  the  lorica  has  a  small,  rounded 
median  lobe  and,  separated  from  this  by  shallow  emarginations, 
two  small  spines.  The  toes  arc  straight  and  parallel-sided  for  one- 
half  their  length  and  taper  somewhat  abruptly  to  slender  points. 
No  measurements  are  given  in  the  text. 

Voronkov  foimd  three  specimens  in  the  Desenka,  a  tributary  to 
the  Dniepr,  near  Kiev,  Bussia. 

IS.  LBPADELLA  BOREAUS,  imw  spMlw. 

Plate  92,  figs.  1^16. 

The  lorica  is  usually  pyriform  in  outline  and  obtusely  pointed 
posteriorly,  but  may  be  slightly  constricted  in  the  region  of  the 
lateral  antennae,  as  shown  in  figure  14.  The  dorsal  plate  is  evenly 
rounded  and  moderately  convex;  the  ventral  plate  is  slightly  con- 
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cave.  The  width  of  the  body  is  four-fifths  the  length  of  the  dorsal 
plate.  The  cross-section  of  the  body  is  a  shallow  segment  of  a 
circle.    Its  depth  is  one-third  the  length  of  the  lorica. 

The  anterior  margin  is  very  wide,  more  than  one-third  the  length 
of  the  dorsal  plate.  The  dorsal  sinus  is  very  shallow  and  broadly 
U-shaped.  Its  depth  is  one-fourth  of  the  width.  The  ventral  sinus 
is  V-shaped,  with  nearly  straight  sides  diverging  approximately  at 
a  right  angle,  and  slighUy  rounded  posteriorly.  Its  depth  is  a  little 
more  than  half  the  width.  Both  the  dorsal  and  the  ventral  plate 
have  a  stippled  collar. 

The  foot  groove  is  short,  measuring  but  one-fourth  the  length  of 
the  lorica  from  the  base  to  the  points  where  the  sides  of  the  groove 
meet  the  posterior  edge  of  the  lorica.  Its  outline  is  trapezoid,  trun- 
cate anteriorly,  and  with  widely  divergent  sides.  Posteriorly  its 
width  is  one-third  the  length  of  the  body. 

The  foot  is  one-third  the  length  of  the  body.  Its  three  joints  are 
of  nearly  equal  length.  The  toes  are  one-third  the  length  of  the 
lorica,  paraUel-sided  for  about  one-third  of  their  length  and  then 
taper  abruptly  to  slender,  nearly  cylindrical  points  about  half  the 
entire  length  of  the  toe.  At  the  base  the  toes  are  coalescent  for 
about  one-fourth  of  their  length,  and  consequently  inseparable,  so 
that  their  movements  are  those  of  a  single  toe,  as  in  the  genus  Mono- 
styla. 

Total  length,  145  m;  length  of  lorica,  102  /*;  width,  80  /*,  width  of 
anterior  margin,  36  m;  depth  of  dorsal  sinus,  9  m^  of  ventral  sinus, 
20  m;  length  of  foot  groove  to  junction  of  sides  and  edges  of  ventral 
plate,  24  /i,  to  posterior  angle  of  lorica,  30  /!>  posterior  width,  30-33 
/*;  length  of  foot,  30  n,  of  last  foot  joint,  12  m;  length  of  toes,  36  m> 
of  basal  ankylosis,  8  m;  depth  of  body,  32  fi. 

Type.— Cht.  No.  16830,  U.S.N.M.,  from  Ice  House  Pond,  St.  Paul 
Island,  Alaska.  This  coUection  was  made  by  Dr.  G.  H.  Parker,  of 
Harvard  University,  while  acting  as  a  member  of  the  commission  for 
the  investigation  of  the  Alaskan  fur  seals,  appointed  by  the  Secretary 
of  Commerce  in  1914.  St.  Paul  Island  is  the  largest  and  northern- 
most island  of  the  Pribilof  group  in  Bering  Sea;  the  distance  from  the 
mainland  of  Alaska  is  about  300  miles,  from  the  Aleutian  chain  of 
islands  about  200  miles. 

This  species  is  interesting  on  account  of  the  sidelight  it  affords  on 
the  generic  significance  of  the  single  toe  in  Monostylay  as  opposed  to 
the  two  toes  of  Lecane  (==  Cathy pna).  We  have  here  what  is  in  every 
other  respect  a  typical  LepadeUa,  possessing  all  the  structural  pecu- 
liarities of  its  congeners,  and  yet  having  developed  what  is  to  all 
intents  and  purposes  a  single  toe,  as  in  Monostyla.  It  is  a  fair  infer- 
ence that  the  generic  value  of  the  single  toe  of  Monostyla  is  but  slight; 
this  is  also  corroborated  by  the  otherwise  identical,  or  rather  parallel, 
structure  of  Lecane  and  Monostyla,  even  in  minute  details. 
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14.  LBPADELLA  HBTEROSTTLA  (M omjr). 

Plate  94,  figs.  9-13. 

^Metopidia  rhomhoidei  y.  Hofsten,  Ark.  Zool.,  Stockholm,  vd.  6,  No.  1,  1909, 
p.  70,  text  fig. — DiEFFBNBACH,  SOaBwasBerfauiiA  Deutechlands,  pt.  14,  1912, 
p.  190,  text  fig.,  not  Metopidia  rhomboidea  Goase,  1886. 

Metopidia  heteroatyla  Murbat,  Joum.  Royal  Micr.  Soc.,  1913,  p.  459,  pi.  19, 
fig.  6. 

The  lorica  is  broadly  rhomboid  and  has  a  well-marked  posterior 
emargination.  The  edge  of  the  lorica  curves  upwards  from  the 
blunt  lateral  angles  toward  the  anterior  margin,  the  curvature  in- 
creasing from  the  angles  toward  the  opening  for  the  head,  where  it  is 
rolled  back  upon  the  dorsal  plate,  so  that  the  actual  outer  edge  does 
not  represent  the  morphological  outer  edge.  The  nature  of  this 
peculiar  structural  modification  is  illustrated  in  figures  12  and  13, 
figure  12  being  a  cross  section  through  the  angles  of  the  lorica,  and 
figure  13  at  the  point  of  greatest  curvature,  about  halfway  between 
the  lateral  angles  and  the  anterior  margin.  The  width  of  the  lorica  is 
equal  to  the  length.  The  dorsal  plate  is  strongly  convex  in  its  median 
section  and  becomes  gradually  recurved  toward  the  lateral  angles; 
posteriorly  it  curves  slightly  upwards  in  the  region  of  the  lateral 
antennae  and  again  over  the  foot  groove,  where  the  upward  curvature 
is  greater.  The  ventral  plate  is  moderately  convex  and  follows  in 
general  the  sinuations  of  the  dorsal  plate.  The  cross  section  of  the 
body  consists  of  a  roughly  cylindrical  median  portion,  produced 
laterally  as  two  thin  wings,  merging  gradually  with  the  cylindrical 
median  section;  the  general  proportions  of  figure  12  are  maintained, 
with  reduced  dunensions,  from  the  lateral  angles  to  the  posterior  end 
of  the  lorica. 

The  width  of  the  anterior  margin  is  one-third  the  length  of  the 
lorica.  The  dorsal  sinus  is  broadly  U-shaped  and  very  shallow,  its 
depth  being  only  one-third  of  the  width;  the  ventral  sinus  is  semi- 
eUiptic  in  outline  and  its  depth  equal  to  half  the  width.  A  stippled 
collar  is  present  on  both  the  dorsal  and  the  ventral  plate. 

The  foot  groove  is  U-shaped  and  one-third  the  length  of  the  lorica; 
its  sides  gradually  merge  into  the  curved  ventral  plate  and  disappear 
entirely  at  the  posterior  end  of  the  body;  its  width  is  two-thirds  of 
the  length.  There  is  a  semicircular  emargination  between  two 
roimded  lobes  at  the  posterior  angle  of  the  lorica. 

The  foot  is  long  and  slender,  about  one-third  the  length  of  the 
body;  the  terminal  joint  is  a  httle  more  than  half  the  length  of  the 
entire  foot  and  has  posteriorly  a  sensory  pit.  The  toes  are  as  long  as 
the  foot  and  are  somewhat  asymmetric;  they  both  taper  gradually 
toward  the  point,  but  the  right  toe  is  nearly  straight,  while  the  left 
toe  curves  away  from  it,  increasing  in  curvature  toward  the  point. 
The  last  foot  joint  is  twisted,  so  that,  instead  of  both  toes  being  in 
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the  same  transverse  plane,  the  left  toe  is  abnost  directly  under  the 
right  toe. 

Total  length,  134  fi;  length  of  lorica,  88  m?  width  at  lateral  angles, 
90  m;  width  of  anterior  margin,  27  /*;  depth  of  dorsal  sinus,  10  m>  of 
ventral  sinus,  14  /i;  length  of  foot  groove,  28  m>  width,  18  m;  length  of 
foot,  32  Hy  of  posterior  joint,  18  m;  length  of  right  toe,  32  $i,  of  left 
toe,  26  m;  depth  of  body,  36  m- 

The  material  upon  which  this  description  is  based  was  given  to 
the  writer  by  Mr.  Murray;  it  was  collected  in  a  pond  at  Sydney, 
Australia.  As  stated  by  Murray,  the  animal  figured  by  v.  Hofsten 
and  copied  by  Dieffenbach  under  the  name  of  Metopidia  rJumiboides 
appears  to  be  the  same  species;  v.  Hofsten  foimd  a  single  specimen 
in  the  '^M&stermyr,''  a  swampy  area  on  the  island  of  Gotland. 

15.  LBPADELLA  EHHENBERGn  (Fertj). 
Plate  94,  figs.  l-A. 

Notogonia  ekrmbergii  Pbrty,  Mitth.  Nat.  Gee.  Bern.,  1850,  p.  20;  Zur  Eenntn. 
kleinst.  Lebensf.,  1852,  p.  .42,  pi.  1,  ^.  5.— Hudson  and  Oossb,  Rotifera, 
Suppl.,  1889,  p.  60,  pi.  33,  ^.  38. 

Metopidia  angtdata  Anderson,  Joum.  Asiatic  Soc.  Bengal,  vol.  58,  1889,  pt.  2, 
p.  356,  pi.  21,  fig.  10. 

Metopidia  notogonia  Tbrnbtz,  Rot.  Umg.  Basels,  1892,  pp.  19,  34. 

Metopidia  ehrenbergii  Jennings,  Bull.  Michigan  Fish  Gomm.,  No.  3,  1894,  p.  26. 
—Weber,  Zool.  Jahrb.,  Syst.,  vol.  24, 1906,  p.  216.— v.  Hofstbn,  Ark.  Zool., 
Stockholm,  vol.  6,  No.  1, 1909,  p.  72,  text  fig.— Lib-Pettbrsbn,  Beigens  Mus. 
Aarb.  (for  1909),  1910,  No.  15,  p.  70,  pi.  2,  fig.  15.— Dieffenbach,  SilsBwasser- 
farnna  Deutschlands,  pt.  14,  1912,  p.  186.  text  fig. — Murray,  Joum.  Royal 
Micr.  Soc.,  1913,  p.  459,  pi.  19,  fig.  8.— Pbnard,  Rev.  Suisse  Zool.,  vol.  22, 
1914,  p.  8. 

Lepadella  ehrenbergii  Barring,  Bull.  81  U.  S.  Nat.  Mus.,  1913,  p.  63. 

The  normal  form  of  this  species^  to  which  the  following  description 
refers  imless  specially  noted,  is  shown  in  the  dorsal  view,  figure  2: 
Figure  1  represents  a  local,  sUghtly  aberrant  race.  The  lorica  is 
broadly  ovate  in  outline  and  produced  postero-lateraUy  into  two  broad 
triangular  spurs,  curving  upward  and  forward;  at  the  sides  of  the  foot 
groove  there  are  two  similar  but  smaller  and  less  curved  spurs.  The 
lateral  spurs  have  on  the  dorsal  side  a  central  ridge  and  are  triangular 
in  cross  section.  The  width  of  the  body  over  the  lateral  spurs  equals 
the  length  of  the  lorica;  immediately  in  front  of  the  spurs  the  width 
is  approximately  two-thirds  of  the  length.  The  depth  of  the  body, 
which  is  greatest  near  mid-length,  is  more  than  one-third  of  the 
length.  The  dorsal  plate  is  strongly  convex  and  evenly  rounded; 
the  ventral  plate  is  nearly  flat.  The  cross  section  of  the  body  in 
front  of  the  spurs  is  nearly  semicircular;  figure  4  represents  a  section 
through  the  spurs,  where  the  dorso-ventral  depth  is  much  smaller. 

The  anterior  margin  is  very  wide,  nearly  one-third  the  length  of 
the  lorica.  The  dorsal  sinus  is  very  shallow  and  evenly  roimded; 
its  depth  is  about  one-fourth  of  its  width.    The  ventral  sinus  is 
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semielliptic  in  outline  and  its  depth  two-thirds  of  the  width  of  the 
anterior  mai^in.  There  is  a  broad  stippled  collar  on  both  the  dorsal 
and  the  ventral  plate. 

The  foot  groove  is  rounded  anteriorly,  its  sides  slightly  divergent 
and  somewhat  curved,  the  curvature  increasing  toward  the  posterior 
end  of  the  lorica.  The  length  and  width  of  the  foot  grove  are  nearly 
equal  and  a  little  more  than  one-fourth  the  length  of  the  body.  The 
posterior  emargination  may  be  evenly  roimded,  as  in  figure  1,  or 
V-shaped  and  sUghtly  truncate  anteriorly,  as  in  figure  2;  its  depth 
varies  from  two-fifths  to  one-half  of  its  width. 

The  foot  is  moderately  stout  and  about  one-third  the  length  of 
the  lorica;  the  third  joint  is  one-half  the  entire  length;  it  has  pos- 
teriorly a  sensory  pit.  The  toes  are  very  long,  about  one-third  the 
length  of  the  body,  and  strongly  asymmetric;  both  are  slender  and 
taper  gradually  to  very  fine  points.  The  right  toe  is  straight  and 
the  left  toe  slightly  curved  and  bent  downwards,  away  from  the 
right  toe.  The  last  foot  joint  is  twisted,  so  that  the  left  toe  is  directly 
under  the  right. 

Figure  1  represents  a  variety  from  Lake  Smith,  near  Norfolk, 
Virginia.  It  differs  in  several  respects  from  the  normal  form;  the 
anterior  margin  is  considerably  narrower  and  the  lorica  much  wider. 
The  lateral  spurs  are  broader  at  the  base  and  less  curved ;  the  posterior 
spurs  are  more  slender  and  somewhat  longer  than  in  the  common 
form. 

Total  length,  132  m;  length  of  lorica  94  m,  width  over  lateral  spurs 
75-00  m;  width  of  anterior  margin,  24-30  n;  depth  of  dorsal  sinus, 
8  n,  of  ventral  sinus,  16  m;  length  of  foot  groove,  27  m;  width  of 
posterior  spurs,  26-30  m;  depth  of  posterior  emargination,  10-12  $i; 
length  of  foot,  28  M;  of  last  joint,  15  ^;  length  of  right,  straight  toe, 
32  M,  of  left,  curved  toe,  27  n;  depth  of  body,  35  /i. 

The  distribution  of  this  species  appears  to  be  somewhat  erratic; 
it  has  been  recorded  from  Switzerland,  Germany,  Sweden,  Norway, 
India,  Australia,  and  a  few  localities  in  the  United  States,  but  as  a 
rule  only  from  restricted  areas.  It  is  of  interest  to  note  its  occurrence 
in  a  collection  made  by  Mr.  J.  M.  Jessup  from  lakes  on  Old  Crow 
River  flats,  on  the  boimdary  line  between  Alaska  and  Canada,  40 
miles  north  of  the  Porcupine  River,  lat.  68*^  N.,  long.  141®  W.,  or 
well  within  the  Arctic  Circle.  Where  it  does  occur,  it  is,  according 
to  the  experience  of  the  writer,  fairly  common, 

K.  LBPADELLA  PTERTGOmA  (Dniop). 

Plate  94,  figs.  6-^. 
Metopidia  pterygoida  Dunlop,  Joum.  Quekett  Micr.  Club,  ser.  2,  vol.  6,  1897, 

p.  325,  pi.  17,  figs.  1-3. 
Lepadella  pterygoida  Earring,  Bull  81  U.  S.  Nat.  Mus.,  1913,  p.  64. 

The  outline  of  the  lorica  is  broadly  oval  and  produced  postero- 
laterally  into  two  roughly  triangular  spurs,  which  give  the  entire 
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body  a  trianguloid  appearance;  posteriorly  the  lorica  is  constricted 
in  the  region  of  the  foot  groove  and  the  extreme  end  is  quite  narrow. 
The  width  of  the  body  over  the  spurs  is  equal  to  the  length  of  the 
lorica.  The  spurs  are  slightly  outcurved  and  very  slightly  decurved; 
the  principal  part  of  the  spur  is  rather  narrow,  while  the  base  is 
somewhat  abruptly  widened  and  merges  gradually  with  the  lorica. 
The  dorsal  plate  is  tectifonn  and  has  three  pairs  of  longitudinal  ribs 
or  ridges.  The  medial  or  innermost  pair  of  ridges  are  inconspicuous 
and  quite  close  together,  separated  by  a  shallow  groove;  no  definite 
length  can  be  assigned  to  these  ridges,  as  they  gradually  disappear, 
but  they  are  approximately  one-third  the  length  of  the  lorica.  The 
intermediate  pair  of  ridges  are  lamellar  and  project  from  the  dorsal 
plate  as  distinct  keels,  highest  in  the  middle;  anteriorly  they  are 
nearly  parallel  and  do  not  quite  reach  to  the  coUar,  while  posteriorly 
they  gradually  converge  and  disappear  without  attaining  the  pos- 
terior end  of  the  lorica.  The  external  pair  of  ridges  are  not  very 
prominent;  they  are  somewhat  wavy  and  nearly  parallel;  anteriorly 
they  seem  to  reach  the  edge  of  the  lorica,  some  distance  behind  the 
collar,  but  posteriorly  they  terminate  in  front  of  the  spurs.  The 
ventral  plate  is  very  nearly  flat.  The  cross  section  of  the  body  is 
roughly  a  low,  obtuse-angled  triangle;  the  relative  prominence  of  the 
longitudinal  ridges  is  shown  in  figure  8.  The  dorso-ventral  depth 
of  the  body  is  less  than  one-third  the  length  of  the  lorica. 

The  anterior  margin  is  extremely  broad,  nearly  one-half  the  length 
of  the  lorica;  there  is  really  no  dorsal  sinus  present,  as  the  anterior 
points  are  wholly  on  the  ventral  plate,  but  the  frontal  margin  of  the 
dorsal  plate  is  slightly  concave.  The  ventral  sinus  is  broadly  V- 
shaped  and  slightly  roimded  posteriorly;  its  depth  is  less  than  half 
the  width  of  the  anterior  mai^in.  There  is  a  very  narrow  stippled 
collar,  of  nearly  the  same  width  everywhere;  it  is  continuous  around 
the  anterior  opening  and  does  not  disappear  at  the  edges' of  the  lorica, 
as  usual. 

The  foot  groove  is  ovate,  widest  anteriorly,  its  edges  slightly  con- 
vergent and  gradually  disappearing  before  reaching  the  posterior 
end  of  the  lorica.  The  length  of  the  foot  groove  is  somewhat  less 
than  one-third  the  length  of  the  lorica,  its  width  about  one-half  the 
length.  The  posterior  end  of  the  lorica  is  distinctly  tectifonn  and  has 
a  shallow,  V-shaped  emargination,  slightly  roimded  anteriorly. 

The  foot  is  moderately  stout  and  a  little  less  than  one-third  the 
length  of  the  body;  the  first  and  second  joint  are  of  nearly  the  same 
length,  while  the  third  is  somewhat  longer.  There  is  a  sensory  pit 
on  the  last  foot  joint.  The  toes  are  as  long  as  the  foot,  straight  and 
slender,  and  taper  gradually  to  acute  points. 

Total  length,  95  n]  length  of  lorica,  70  m,  width  over  spurs,  74  m; 
width  of  anterior  margin,  30  /i;  depth  of  dorsal  emargination,  meas- 
ured from  anterior  points,  9  m;  depth  of  ventral  sinus,  12  m;  length  of 
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foot  groove,  22  fi,  width,  12'^;  width  of  posterior  margin  of  lorica, 
12  m;  length  of  foot,  21  fi,  of  last  joint,  9  n;  length  of  toes,  20  m; 
depth  of  body,  23  m- 

This  description  is  from  a  single  specimen,  found  in  moss  from  the 
gravel  pit  at  Hyattsville,  Maryland.  It  differs  in  a  number  of  points 
from  Ihmlop's  original  description  and  Dixon-Nuttall's  figure;  Dim- 
lop's  animal  is  considerably  narrower  anteriorly,  but  this  may  possi- 
bly be  due  to  his  having  studied  an  extended  specimen;  the  figure 
shows  a  median  ridge  on  the  dorsal  plate,  which  is  certainly  not  pres- 
ent in  the  Hyattsville  specimen;  the  intermediate  pair  of  ridges  are- 
shown  as  similar  in  form  to  the  other  two  pairs,  while  in  my  specimen 
there  are  two  distinct  keels  projecting  above  the  general  level  of  the 
dorsal  plate.  However,  the  siioilarity  is  so  great  that  the  existence 
of  two  species  seems  improbable,  and  we  may  perhaps  ascribe  some 
of  the  deferences  to  difficulties  of  observation,  others  to  the  known 
variabiUty  of  the  members  of  this  genus. 

LepadeUa  pterygoida  is  evidently  extremely  rare;  Dunlop  found 
only  two  specimens.  With  the  single  specimen  here  described  the 
records  of  its  appearances  seem  to  be  exhausted. 

17.  LBPADELLA  IMBRICATA  Bmntmg. 

Plate  95,  figs.  9-11. 

LepadeUa  imbrvxUa  Harrino,  Proc.  U.  S.  Nat.  Mus.,  vol.  47, 1914,  p.  549,  pi.  W, 
figs.  »-5. 

The  lorica  is  ovate  in  outline  and  very  slightly  constricted  at  the 
anterior  margin.  The  dorsal  plate  is  tectiform  with  a  shallow  groove 
on  each  side,  equidistant  from  the  edge  of  the  lorica  and  an  incon- 
spicuous median  ridge ;  its  edges  project  very  slightly  below  the  nearly 
flat  ventral  plate.  The  cross  section  of  the  body  is  obscurely  tri- 
radiate;  in  this  respect  L.  imhricata  is  the  least  specialized  member 
of  the  Metopidia  group.  The  dorso-ventral  depth  of  the  body  is 
nearly  one-half  the  length  of  the  lorica. 

The  width  of  the  anterior  margin  is  a  httle  less  than  one-third  the 
length  of  the  lorica.  No  dorsal  sinus  is  present,  the  frontal  edge  of 
the  dorsal  plate  being  nearly  straight.  The  ventral  sinus  is  broadly 
V-shaped  and  pointed  posteriorly;  its  depth  is  two-thirds  of  the 
width  of  the  anterior  margin.  Neither  a  stippled  collar  nor  the  bead- 
Uke  thickening  of  the  anterior  margin  occasionally  taking  its  place  is 
present  in  this  species. 

The  foot  groove  is  U-shaped  and  very  narrow,  rounded  anteriorly 
and  with  parallel  sides;  its  length  is  a  little  less  than  one-third  the 
length  of  the  lorica  and  the  width  somewhat  more  than  half  the 
length.    The  lorica  is  rounded  posteriorly,  without  any  emargination. 

The  foot  is  nearly  two-fifths  of  the  length  of  the  body  and  quite 
slender;  the  terminal  joint  is  more  than  half  the  entire  length.    No 
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sensory  pit  on  the  foot  has  been  observed.  The  toes  are  nearly  one- 
third  the  length  of  the  lorica,  slender,  and  almost  straight;  they  taper 
gradually  to  very  fine  points. 

Total  length,  128  /x;  length  of  lorica,  86  ii,  width,  54  n)  width  of  an- 
terior margin,  29  /x;  depth  of  ventral  sinus,  18  /x;  length  of  foot 
groove,  25  m>  width,  15  m;  length  of  foot,  32  M;  of  last  joint,  18  m; 
length  of  toes,  27  m;  depth  of  body,  39  m- 

Type.— Cat.  No.  16586,  U.S.N.M.,  was  collected  at  Kenilworth, 
District  of  C!olumbia;  on  the  Isthmus  of  Panama  it  was  collected  by 
Dr.  C.  Dwight  Marsh  at  Empire  and  in  Rio  Trinidad,  at  Escoval. 
Dr.  Chancey  Juday,  of  the  University  of  Wisconsin,  collected  this 
species  at  Puerto  Barrios,  Guatemala.  It  appears  to  be  a  rare  ani- 
mal, only  a  few  specimens  occurring  in  each  of  the  collections  men- 
tioned. 

18.  LEPADELLA  RHOBfBOmBS  (GoMe). 
Plate  95,  figs.  12-15. 

Metopidia  rhomboides  Oosss,  Hudson  and  Gosse,  Rotifera,  1886,  vol.  2,  p.  108,  pi. 
25,  fig.  10.— WiEBZBJSKi,  Rozpr.  Akad.  Umiejetn.,  Wydz.  Mat.-Przyr.,  ser.  2, 
vol.  4,  1893,  p.  246,  pi.  6,  fig.  46.—?  Skorikov,  Trav.  Soc.  Nat.  Kharkow, 
vol.  30,  1896,  p.  328.— Lib-Pettebsbn,  Bergens  Mus.  Aarb.  (for  1909),  1910, 
No.  15,  p.  70.— Lucks,  Rotatorienfauna  Westpreussens,  1912,  p.  123,  text 
fig.— Murray,  Joum.  Roy.  Micr.  Soc.,  1913,  p.  459. 

Lepadella  rhombovdea  Harrino,  Bull.  81  U.  S.  Nat.  Mus.,  1913,  p.  65. 

The  lorica  is  rhomboid-ovate  in  outline;  its  width  is  about  two- 
thirds  of  the  length.  The  dorsal  plate  is  moderately  convex,  with  a 
very  wide  and  moderately  high  keel,  beginning  at  the  anterior  margin 
and  continuing  to  the  end  of  the  lorica.  The  sides  of  the  keel  are 
strongly  convex  and  meet  at  an  obtuse  angle,  thus  forming  a  faint 
median  ridge.  The  ventral  plate  is  slightly  concave.  The  entire 
surface  of  the  lorica  is  covered  with  a  "moir6"  pattern  of  short, 
nearly  straight  and  parallel  lines  or  minute  wrinkles.  The  cross  sec- 
tion of  the  body  is  moderately  triradiate,  as  shown  in  figure  15;  the 
width  of  the  keel  is  a  little  less  than  one-third  the  width  of  the  dorsal 
plate;  the  dorso-ventral  depth  of  the  body  is  nearly  one-third  the 
length  of  the  lorica. 

The  anterior  mai^in  is  rather  narrow,  its  width  being  only  one- 
fourth  the  length  of  the  lorica.  The  dorsal  sinus  is  broadly  U-shaped 
with  a  small  median  notch;  its  depth  is  one-third  of  the  width.  The 
ventral  sinus  is  V-shaped  and  pointed  posteriorly;  the  depth  is  two- 
thirds  of  the  width  of  the  anterior  margin.  No  collar  is  present  on 
either  the  dorsal  or  the  ventral  plate. 

The  foot  groove  is  U-shaped  and  quite  narrow,  rounded  anteriorly 
and  with  parallel  sides;  its  length  is  a  Uttle  less  than  one-third  the 
length  of  the  body,  and  the  width  is  equal  to  one-half  its  length. 
The  lorica  is  rounded  posteriorly,  without  any  emargination. 
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The  foot  is  approximately  one-third  the  length  of  the  lorica  and 
fairly  stout;  the  third  joint  is  a  little  longer  than  both  anterior  joints 
and  has  a  dorsal  sensory  pit.  The  toes  are  short,  less  than  one-foiu-th 
the  length  of  the  body;  they  are  ^lightly  decurved  and  taper  rather 
rapidly  to  slender  points. 

Total  length,  156  m;  length  of  lorica,  120  /*>  width,  80  fi;  width  of 
anterior  margin,  29  fi;  depth  of  dorsal  sinus,  11  /i,  of  ventral  sinus, 
20  m;  length  of  foot  groove,  37  m,  width,  19  m;  length  of  foot,  35  #*, 
of  last  joint,  19  fi;  length  of  toes,  26  n;  depth  of  body  in  median 
plane,  36  m,  to  edges  of  lorica,  44  fi. 

This  species  is  widely,  but  apparently  rather  irregularly  distributed; 
it  usually  occurs  in  small  numbers. 

If.  LEPADELUL  CBISTATA  (RMMfllet). 

Plate  96,  figs.  5-12. 

Coltarua  cristatus  Rousbelet,  Joum.  Royal  Micr.  Soc.,  1893,  p.  446,  il.  7,  fig.  2. 
Metopidia  cristata  VoBONKoy,  Trudy  Hidrobiol.  Stants.  Glubokom  Oz.,  vol.  2, 

1907,  p.  112,  pi.  7,  figs.  39-42. 
Metopidia  mucroruUa  Daday,  Math.  Term.  £rt.,  vol.  26,  1908,  p.  30;  not  Lepor 

della  mucronata  Schmarda,  1859. 
Metopidia  aemicanruita  Lucks,  Ber.  Westpreufis.  Bot.-Zool.  Ver.,  vol.  31,  1909, 

p.  141.— DiBFFEXBAGH,  SOfiswasserfauna  DeutschlandB,  pt.  14,  1912,  p.  189, 

text  fig, — Lucks,  Rotatorienfauna  Westpreussens,  1912,  p.  124,  text  f^. 
Metopidia  semioannata  tripteris  Lucks,  Ber.  Weetpreuas.  Bot.-Zool.  Ver.,  vol.  31, 

1909,  p.  141. — DiEFFENBACH,  SQsswasser&uiia  Deutschlands,  pt.  14,  1912, 

p.  189. — Lucks,  Rotatorienfauna  Westpreussens,  1912,  p.  125;  not  LepadeUa 

triptera  Ehrenberg,  1832. 
Lepadella  crUtata,  Habbing,  Bull.  81  U.  S.  Nat.  Mus.,  1913,  p.  63. 

*  The  lorica  is  broadly  oval  in  outline,  slightly  constricted  near  the 
anterior  mai^in,  and  truncate  posteriorly;  its  width  is  three-fourths 
of  the  length.  The  dorsal  plate  is  convex  and  has  a  high  median 
keel,  prominent  at  the  anterior  margin  and  increasing  in  height 
until  reaching  the  middle  of  the  dorsal  plate;  from  this  point  the 
height  decreases  gradually  toward  the  posterior  end  of  the  lorica. 
A  large  spine  is  nearly  always  present  on  the  anterior  half  of  the  keel; 
it  is  extremely  variable  in  ^ize  and  form,  as  shown  by  figures  8  to  11, 
and  may  be  completely  absent,  as  in  figure  7;  perhaps  the  commonest 
form  is  that  represented  by  figure  10.  The  spine  is  strongly  com- 
pressed laterally;  the  base  is  quite  narrow  and  the  dorsal  edge  linear. 
Longitudinally  the  base  of  the  spine  usually  extends  about  half  the 
length  of  the  lorica;  its  length,  measured  from  the  anterior  margin 
to  the  tip,  may  in  extreme  individuals  be  almost  equal  to  the  length 
of  the  lorica,  but  is  more  commonly  about  half  the  length.  The 
ventral  plate  is  nearly  flat,  slightly  decurved  at  the  edges.  The 
cross  section  of  the  body  is  triradiato;  at  its  highest  point  the  keel 
is  comparatively  thin  with  moderately  concave  sides.  The  dorso- 
ventral  depth  of  the  body  is  one-half  the  length* 
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The  width  of  the  anterior  margin  is  a  little  more  than  one-third 
the  length  of  the  lorica.  No  dorsal  sinus  is  present;  the  frontal  edge 
of  the  dorsal  plate  has  a  shallow  median  emargination  between  two 
slightly  convex  lobes.  The  ventral  sinus  is  V-shaped  and  pointed 
posteriorly;  its  depth  is  one-fourth  the  length  of  the  lorica.  The 
dorsal  plate  has  a  narrow  stippled  collar,  interrupted  by  a  small 
median  triangular  space;  the  ventral  sinus  has  a  comparatively  wide, 
thickened  border  of  semielliptic  outline  and  with  two  rounded  lateral 
lobes.     (See  fig.  5.) 

The  foot  groove  is  rather  short  and  wide,  semielliptic  in  outline; 
its  length  is  but  Uttle  more  than  one-fourth  the  length  of  the  lorica 
and  its  width  four-fifths  of  the  length.  The  posterior  end  of  the 
lorica  is  very  slightly  emarginate  over  the  foot  groove. 

The  foot  is  fairly  stout  and  somewhat  more  than  one-third  the 
length  of  the  body;  the  posterior  joint  is  half  the  length  of  the  entire 
foot.  The  toes  are  one-fourth  the  length  of  the  lorica  and  rather 
slender,  with  slightly  recurved  points.  There  is  a  sensory  pit  on  the 
dorsal  side  of  the  last  foot  joint. 

Total  length,  180  m;  length  of  lorica  118  ii,  width  90  m;  width  of 
anterior  margin,  34  m;  depth  of  ventral  sinus,  30  m;  length  of  foot 
groove,  34  M;  width,  27  m;  length  of  foot,  45  Mi  of  last  joint,  22  m; 
length  of  toes,  32  m;  depth  of  body,  60  m- 

This  species  was  originally  described  by  Bousselet  from  notes  and 
sketches  by  Mrs.  Pell,  of  Highland  Falls,  New  York.  It  seems  to  be 
widely  distributed  in  the  eastern  half  of  the  United  States,  and  is 
occasionally  found  in  considerable  nimibers.  Daday  figures  it  from 
African  collections  under  the  name  Metopidia  mucranata  (Schmarda), 
giving  LepadeUa  mucranata  Schmarda  as  synonym.  As  far  as  may 
be  judged  from  Schmarda's  minute  figure,  his  was  an  entirely  different 
form,  with  a  high  keel  extending  the  entire  length  of  the  lorica  and 
continued  beyond  the  posterior  end  of  the  body  as  a  long  spine.  If 
Schmarda's  figure  correctly  represents  the  animal  he  found,  it  is 
obviously  very  different  from  L.  cristata. 

2I>.  LEPADELUL  RHOMBOmULA  (Brjce). 
Plate  96,  figs.  1-4. 

Metopidia  rlumhoidida  Bbyce,  Science  Gossip,  vol.  26,  1890,  p.  76,  text  figs. — 
MuRBAT,  Joum.  Royal  Micr.  Soc.,  1913,  p.  459,  pi.  19,  fig,  7.— Montbt,  Rev. 
Suisse  Zool.,  vol.  23, 1915,  p.  339. 

Lepadella  rhoTobaidula  Harbino,  BuU.  81  U.  S.  Nat.  Mus.,  1913,  p.  65. 

The  body  is  very  broadly  rhomboid  in  outline;  its  width  is  equal 
to  the  length.  The  dorsal  plate  is  slightly  convex  and  has  a  high 
median  keel,  extending  the  entire  length  of  the  lorica.    The  sides 
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of  the  keel  are  somewhat  concave  and  meet  in  the  median  plane  at 
a  rather  acute  angle,  thus  forming  a  pronounced  dorsal  ridge;  there 
is  no  distinct  lateral  groove,  as  the  sides  of  the  keel  merge  very 
gradually  with  the  dorsal  plate.  The  cross  section  of  the  body  is 
triradiate;  the  lateral,  wing-like  portion  of  the  body  is  very  thin. 
The  dorso-ventral  depth  of  the  lorica  is  somewhat  less  than  half  the 
length  of  the  body. 

The  width  of  the  anterior  margin  is  a  little  less  than  one-third  the 
length  of  the  lorica.  No  dorsal  sinus  is  present,  but  the  frontal 
edge  of  the  dorsal  plate  is  slightly  concave.  The  ventral  sinus  is 
semicircular;  its  depth  is  slightly  more  than  half  the  width.  There 
is  no  stippled  collar,  but  the  anterior  mai^in  is  slightly  thickened, 
thus  forming  a  faint,  bead-hke  line  aroimd  the  opening  for  the  head. 

The  foot  groove  is  U-shaped,  paraUel-sided,  and  roimded  anteri- 
orly; its  length  is  about  one-third  the  length  of  the  lorica.  The 
posterior  end  of  the  lorica  is  bluntly  pointed,  and  projects  beyond 
the  point  where  the  sides  of  the  foot  groove  meet  the  edge  of  the 
ventral  plate. 

The  foot  is  less  than  one-fourth  the  length  of  the  lorica  and  rather 
slender;  its  three  joints  are  of  nearly  equal  length.  The  toes  are  a 
little  more  than  one-fourth  the  length  of  the  body;  they  are  very 
slender  and  taper  gradually  to  acute  points.  No  dorsal  sensory  pit 
has  been  observed  on  the  last  foot  joint. 

Total  length,  112  m;  length  of  lorica  86  Mi  width  88  m;  width  of 
anterior  margin,  26  m;  depth  of  ventral  sinus,  15  m;  length  of  foot 
groove,  30  M;  width,  14  m;  length  of  foot,  19  fi,  at  last  joint,  7  n] 
length  of  toes,  24  m;  depth  of  body,  36  m. 

This  description  is  from  a  single  specimen  collected  by  Mr.  Mur- 
ray in  New  Zealand  and  sent  to  me  by  Mr.  Rousselet.  It  seems 
to  be  rare,  the  records  by  Bryce,  Murray,  and  Montet  being  all  that 
I  have  been  able  to  find.  It  is  possible  that  it  may  have  been  con- 
fused with  L.  triytera,  with  which  it  has  a  certain  general  simi- 
larity; it  is,  however,  considerably  larger  and  more  markedly  rhom- 
boid. 

21.  LEPADELLA  TRIPTERA  Eliraib«rg. 

Plate  95,  figs.  1-4. 

Lepadella  triptera  Ehbenbbbo,  Abh.  Akad.  Wias.,  Berlin,  1880,  p.  71. 

Metopidia  triptera  Ehrenbebo,  Abh.  Akad.  Win.,  Berlin,  1830,  p.  72;  Infa- 
sionsth.,  1838,  p.  478,  pi.  59,  ^,  12.— Hudson  and  Gosse,  Rotifera, 
1886,  vol.  2,  p.  108,  pi.  25,  fig.  7.— Wiebzejski,  Rozpr.  Akad.  Umiejetn., 
Wydz.  Mat.-Przyr.,  ser.  2,  vol.  4,  1893,  p.  246.— Weber,  Rev.  Suisse  Zool., 
vol.  6,  1898,  p.  640,  pi.  23,  figs.  6-9.— Lucks,  Rotatorienfauna  Westpreus- 
sens,  1912,  p.  124.— Montet,  Rev.  Suisse  Zool.,  vol.  23, 1915,  p.  339. 

The  outline  of  the  lorica  varies  from  nearly  circular  to  broadly 
pyriform;  its  width  is  about  seven-eighths  of  the  length.    The  dorsal 
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plate  is  slightly  convex  and  has  an  extremely  high  and  very  thin 
median  keel,  extending  the  entire  length  of  the  lorica.  The  ventral 
plate  is  almost  plane.  The  cross  section  of  the  hody  is  triradiate; 
the  lateral  portions  of  the  body  and  the  keel  are  very  thin,  about 
one-sixth  the  width  of  the  lorica.  The  dorso-ventral  depth  of  the 
body  from  the  highest  point  of  the  keel  to  the  ventral  plate  is  a 
little  more  than  one-half  the  length  of  the  lorica. 

The  width  of  the  anterior  margin  is  about  two-fifths  of  the  length 
of  the  body.  No  dorsal  sinus  is  present;  the  frontal  edge  of  the 
dorsal  plate  has  a  shallow  notch  between  two  slightly  convex  lobes. 
The  ventral  sinus  is  broadly  V-shaped  and  roimded  posterioriy. 
There  is  no  stippled  collar  or  any  beadlike  reenforcement  of  the 
anterior  edge. 

The  foot  groove  is  slightly  ovate  and  about  one-third  of  the  length 
of  the  lorica;  its  width  is  a  little  more  than  half  the  length.  The 
posterior  end  of  the  lorica  projects  as  an  inconspicuous,  obtusely 
pointed  lobe,  as  wide  as  the  dorsal  keel. 

The  foot  is  a  little  less  than  one-third  the  length  of  the  lorica  and 
moderately  stout;  its  three  joints  are  of  nearly  equal  length.  The 
toas  are  slender  and  slightly  decurved;  their  length  is  about  one- 
fourth  of  the  length  of  the  body. 

Total  length,  100  m  (small  specimens,  83  n) ;  length  of  lorica  75  m, 
width  64  fx ;  anterior  margin,  30  m;  depth  of  median  dorsal  notch,  3  m, 
of  ventral  sinus,  14  m;  length  of  foot  groove,  25ai,  width,  15  n;  length 
of  foot,  23  m;  length  of  toes,  20  m;  depth  of  body,  40  m- 

LepadeUa  triptera  is  widely  distributed;  as  it  is  so  small  and  diffi- 
cult to  find,  it  is  probably  more  abimdant  than  the  published  records 
indicate. 

Genus  LOPHOCHARIS  Ehrenberg. 

Lophocharis  Ehbbnbbro,  Infuaionsth.,  1838,  p.  458.  Type  (Monotype),  Lopho^ 
charia  aalpina  (EbiGDbeT%)=^Ijepadella  salpina  Ehrenberg. 

Oxystema  Iroso,  Mon.  Zool.  Italiano,  vol.  21, 1910,  p.  303.  Type  (by  original 
designation),  Oxystema  oxystemum  (GoeBe)=Metopidia  oxystemon  Goese. 

As  noted  in  the  introduction,  the  two  species  included  in  this  genus 
have  usually  been  referred  to  LepadeUa  (=  Metopidia).  There  is  no 
justification  for  this,  as  the  genus  is  a  well-marked  one  and  differs 
in  many  important  characters  from  the  LepadeUids. 

The  lorica  is  a  very  rigid,  boxlike  structure  protecting  the  body 
on  all  sides.  It  is  somewhat  rhomboid  in  cross  section  and  has  a 
prominent  dorsal  keel,  of  a  height  equal  to  about  one-third  the  dorso- 
ventral  depth  of  the  body,  extending  the  entire  length  of  the  lorica. 
A  prominent  lateral  ridge  bifurcates  anteriorly  and  continues  to  the 
posterior  end  of  the  lorica,  curving  slightly  upward  in  the  region  of 
86399*— Proc.N.M.vol.51— 16 86 
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the  foot  opening.  Near  the  middle  of  the  body  two  inclined  trans- 
verse ridges  on  each  side  originate  from  the  lateral  longitudinal  ridges 
and  disappear  before  reaching  the  dorsal  keel.  On  the  ventral  sur- 
face of  the  lorica  a  median  ridge,  beginning  near  the  anterior  sinus, 
reaches  as  far  as  the  middle  of  the  body  and  joins  a  curved  transverse 
ridge,  passing  entirely  across  the  ventral  plate  and  joining  the  lateral 
ridges. 

The  anterior  opening  of  the  lorica  is  elongate  oval,  continued  dor- 
sally  and  ventraUy  as  a  fairly  deep  sinus.  The  opening  for  the  foot 
is  lai^e  and  ovate,  its  edges  apparently  curving  inward,  so  that  the 
border  is  rather  ill-defined. 

The  lateral  antennae  are  situated  some  distance  above  the  lateral 
longitudinal  ridges  and  immediately  behind  the  posterior  pair  of 
transverse  dorsal  ridges;  the  sensory  setae  project  through  small 
conical  prominences  on  the  lorica. 

No  material  suitable  for  a  detailed  study  of  the  corona  was  avail- 
able, but  as  far  as  may  be  judged  from  preserved  specimens,  it  does 
not  diflfer  materially  from  ihe  type  of  Triehotria  {  —  IhnocTiaris). 

The  foot  is  about  one-fourth  the  length  of  the  lorica  and  decreases 
considerably  in  size  toward  the  toes.  The  posterior  segment  is  weU 
marked,  but  anterior  segments  are  rather  ill-defined;  apparently  two 
are  present.  The  toes  are  stout  at  the  base,  and  the  posterior  half 
is  very  slender  and  slightly  decurved. 

The  trophi  are  malleate,  resembling  closely  the  Euchlani^tY?^  and 
differ  only  in  minute  details  in  the  two  species.  Figures  11-13,  plate 
97,  are  drawn  from  X.  oxystemon.  The  rami  are  elongate  and  trian- 
gular; on  the  upper  surface  of  the  right  ramus  there  are  three  promi- 
nent transverse  ridges  continuing  over  the  inner  edge  as  blunt,  knob- 
like teeth,  which  interlock  with  two  similar  struotiu'es  on  the  left 
ramus.  The  unci  are  six-toothed;  the  right  uncus  has  three  strong 
davate  and  three  linear  teeth,  while  the  left  uncus  has  two  olavate 
and  four  linear  teeth.  The  clavate  teeth  on  each  side  rest  in  the 
grooves  between  the  transverse  ridges  on  the  rami,  and  all  six  teeth 
of  one  uncus  are  opposite  the  interspaces  of  the  other.  The  fulcrum 
and  manubria  offer  nothing  of  special  interest. 

The  genus  includes  but  two  species,  and  while  the  original  descrip- 
tions are  perfectly  clear  the  two  forms  have  for  many  years  been 
considered  varieties  of  a  single  species;  the  records  are  consequently 
so  inextricably  confused  that  it  is  rarely  possible  to  decide  positively 
which  animal  they  refer  to.  Only  such  citations  as  appear  with 
reasonable  certainty  to  be  assignable  to  one  or  the  other  species  are 
given  in  the  synonymy. 
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1.  LOPHOCHABIS  8AIPINA  (Bhraibwg). 

Plate  ^,  figs.  1-6. 

LepadeUa  talpina  Ehrbnbbbo,  Abh.  Akad.  Wias.,  Berlin  (for  1833),  1834,  p.  209; 
Infudonsth.,  1838,  p.  458,  pi.  57,  6g,  3.-7  Tbssin,  Arch.  Natuig.  Mecklen- 
burg, vol.  43,  1890,  p.  162. 

MetopicHa  salpina  Hudson  and  Gosbb,  Botifera,  Suppl.,  1889,  p.  46,  pi.  34, 
fig.  4.—?  Jbnninqs,  Bull.  U.  S.  Piah  Comm.,  vol.  19  (for  1899),  1900,  p.  95.— 
DiBFFBNBACH,  StlaswasBerfauna  Deutschlands,  pt.  14,  1912,  p.  189,  text  fig. 

Metopidia  oxystemum  7  Glassoott,  Sd.  Proc.  Royal  Dublin  Roc.,  n.  ser.,  vol.  8, 
1893,  p.  75.— BiLFfNQBR,  Jahreeh.  Ver.  Naturk.  Wtirttembeig,  vol.  50,  1894, 
p.  59.— Wbbbr,  Rev.  Suiase  Zool.,  vol.  5,  1898,  p.  637;  pi.  23,  figs.  1-^. 

Oxystema  major  Iroso,  Mon.  Zool.  Italiano,  vol.  21,  1910,  p.  304. 

Metopidia  oxystema  Dibffbkbach,  StkaBwaaserfauna  Deutschlands,  pt.  14,  1912, 
p.  187,  text  fig. 

Lophocharii  oxystemvm  Iroso,  Atti  R.  Ist.  Incorr.  NapoU,  vol.  64  (for  1912), 
1913,  p.  477,  fig.  8. 

The  lorica  of  this  species  is  rigid,  of  very  irregularly  prismatic  form 
and  rhomboid  in  cross  section.  It  has  a  prominent  dorsal  keel 
which  begins  at  the  anterior  sinus  and  continues  to  the  posterior 
end  of  the  lorica;  its  height  is  nearly  miiform  in  the  anterior  half, 
about  one-third  of  the  dorso-ventral  depth  of  the  body,  and  from 
there  decreases  gradually.  The  cross  section  is  variable;  it  may 
be  as  wide  as  in  figure  5,  but  is  usually  narrow  and  similar  to  L. 
oxystemon,  shown  in  figure  10.  Inmiediately  behind  the  middle  the 
keel  has  four  transverse  folds,  those  on  the  right  side  alternating 
with  identical  plications  on  the  left  side;  they  are  most  prominent 
at  their  dorsal  extremity  and  cause  the  upper  edge  of  the  keel  to 
assume  a  zigzag  course,  as  shown  in  the  dorsal  view,  figure  3.  A 
lateral  rib  or  ridge  begins  immediately  behind  the  anterior  margin 
of  the  lorica  and  continues  to  the  posterior  end;  it  is  bifurcate 
anteriorly  and  its  course  is  somewhat  irregular,  but  follows  approxi- 
mately the  lateral  mid-line  of  the  body,  curving  upward  at  the  foot 
opening.  Near  the  middle  of  the  body  two  transverse  ridges,  with 
a  sUght  posterior  inclination,  start  from  the  lateral  ridge  and'  dis- 
appear before  they  reach  the  dorsal  keel.  On  the  ventral  surface 
of  the  body  a  median  ridge  begins  near  the  anterior  sinus  and 
reaches  as  far  as  the  middle  of  the  body,  where  it  joins  a  curved 
transverse  ridge,  which  passes  entirely  across  the  ventral  plate  and 
joins  the  laterd  ridges.  From  the  transverse  ridge  the  ventral 
plate  is  rather  sharply  inclined  toward  the  foot  opening,  but  no 
groove  is  present.  The  dorso-ventral  depth  of  the  body  is  approxi- 
mately equal  to  its  width,  about  three-fifths  of  the  length  of  the 
lorica. 

The  anterior  margin  of  the  lorica  is  truncate  and  provided  with  a 
series  of  denticulations,  about  20  in  number,  decreasing  gradually 
in  size  from  the  ventral  to  the  dorsal  edge.    Neither  the  general 
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course  nor  the  spacing  is  quite  constant;  frequently  the  two  ventral 
denticles  project  slightly  beyond  the  rest,  as  in  figure  1.  The  dorsal 
sinus  is  V-shaped,  rounded  at  the  bottom;  its  depth  is  one-fifth  the 
length  of  the  lorica.  The  ventral  sinus  is  semielliptic,  and  to  give 
additional  room  for  the  movements  of  the  head  the  edges  are  sligihtly 
outcurved;  its  depth  is  one-fourth  the  length  of  the  body. 

The  foot  opening  is  ovate  in  outline  and  pointed  posteriorly;  its 
length  is  one-fourth  the  length  of  the  lorica  and  the  width  about  two- 
thirds  of  the  length.  The  foot  is  of  moderate  l^igth  and  decreases 
in  size  toward  the  toes;  it  is  apparently  three-jointed,  but  only  the 
posterior  s^ment  is  well  defined.  The  toes  are  stout  at  the  base 
and  the  posterior  half  is  very  slender  and  slightly  decurved;  they  are 
one-fifth  of  the  length  of  the  body. 

Total  length,  175  m;  length  of  lorica  135  Mj  width  85-90  fi;  dorso- 
ventral  depth,  80-88  m;  transverse  width  of  anterior  margin,  37-42  /*; 
depth  of  dorsal  sinus,  17  My  of  ventral  sinus,  24  m;  l^:^h  of  foot 
opening  38-40  Mi  width  25  m;  length  of  foot,  32  My  of  last  joint,  14  §i; 
length  of  toes,  26  m* 

2.  LOPHOCHARIS  OZTSTBSNON  (Gmm). 
Plate  97,  figs.  6-13. 

Metopidia  oxystemon  Gosbb,  Ann.  Mag.  Nat.  HiBt.,  ser.  2,  vol.  8,  1851,  p.  201. 

Metopidia  oxystemum  Hudson  and  Gossb,  Botifera,  1886,  vol.  2,  p.  107,  pi.  25, 
fig.  8.— Skorikov,  Trav.  Soc.  Nat.  Kharkow,  vol.  30, 1896,  p.  327.— Vobon- 
Kov,  Trudy  Hidrobiol  Stante.  Glubokom  Oz.,  vol.  2,  1907,  p.  289. 

Oxyttema  oxystemum  Iroso,  Mon.  Zool.  Italiano,  vol.  21,  1910,  p.  303. 

Lophocharii  salpina  Iroso,  Atti  R.  Ist.  Incon.  NapoU,  vol.  64  (for  1912),  1913» 
p.  477,  fig.  7. 

The  body  is  inclosed  in  a  firm  lorica  of  irregularly  prismatic  fonn 
and  rhomboid  cross  section.  The  dorsal  keel  is  very  prominent  and 
strongly  curved;  the  height  is  nearly  imiform  in  the  anterior  half  of 
its  length  and  from  there  decreases  gradually  to  the  posterior  end 
of  the  lorica.  The  sides  of  the  keel  are  closely  approximated,  so 
that  it  is  very  narrow  in  cross  section,  as  shown  in  figure  10;  its 
height  is  one-third  the  dorso-ventral  depth  of  the  body;  in  individual 
cases  a  little  more.  The  transverse  plications  of  L.  salpina  are  not 
present  in  this  species.  A  lateral  rib  runs  the  entire  length  of  the 
lorica;  it  is  bifurcate  anteriorly  and  follows  a  somewhat  irregular 
course  along  the  lateral  mid-line,  the  posterior  end  curving  sligihtly 
upward.  From  a  point  near  the  middle  of  the  body  two  transverse 
ridges  with  a  slight  posterior  inclination  branch  off  from  the  lateral 
ridge;  they  disappear  before  reaching  the  dorsal  keel.  The  ventral 
median  ridge  begins  immediately  behind  the  anterior  sinus  and  joins 
a  transverse  ridge  crossing  the  ventral  plate  near  the  middle  of  the 
body.  In  front  of  the  foot  opening  there  is  a  curved  ridge,  which 
merges  with  the  lateral  ridges  at  the  sides  of  the  foot  opening;  be- 
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tween  these  two  ridges  there  is  a  deep  groove  of  semicircular  cross 
section  passing  from  side  to  side  of  the  ventral  plate.  This  groove 
is  narrowest  and  deepest  on  the  median  line,  and  becomes  wider  and 
shallower  as  it  approaches  the  sides  of  the  body.  The  dorso-ventral 
depth  of  the  body  varies  from  one-half  to  two-thirds  of  the  length. 

The  anterior  margin  of  the  lorica  is  curved  very  slightly  in  its 
upper  portion  and  quite  strongly  in  the  region  of  the  ventral  sinus. 
While  it  has  the  appearance  of  being  smooth,  it  is  in  reality  very 
minutely  denticulate;  as  this  denticulation  is  quite  beyond  the 
possibilities  of  the  halftone  process  without  excessive  magnification, 
it  has  not  been  indicated  in  the  illustrations.  The  dorsal  sinus  is 
narrowly  V-shaped,  slightly  rounded  posteriorly,  and  its  depth  is 
one-fourth  the  length  of  the  lorica.  The  ventral  sinus  is  broadly 
semielliptic  and  its  edges  slightly  outcurved,  to  give  the  necessary 
freedom  for  the  head  and  coronal  cilia. 

The  foot  opemng  is  ovate  and  pointed  posteriorly;  the  length  is 
one-fourth  the  length  of  the  lorica  and  the  width  about  two-thirds 
of  its  length.  The  foot  is  moderately  long  and  the  basal  portion 
quite  stout;  the  posterior  segment  bearing  the  toes  is  slender  and 
well  definded;  anterior  segments  are  indistinct,  but  probably  two 
are  present.  The  toes  are  stout  at  the  base  and  taper  fairly  rapidly 
for  one-half  their  length,  ending  in  slender,  acute  points;  their  length 
is  one-fifth  the  length  of  the  body. 

Total  length,  160  m;  length  of  lorica  120  /*,  width  75-80  /x,  dorso- 
ventral  depth,  55-70  m;  transverse  width  of  anterior  opening,  32-35  m; 
depth  of  dorsal  sinus,  20  m>  of  ventral  sinus,  21  /*;  length  of  foot 
opening,  34-36  /*,  width,  24  fi;  length  of  foot,  30  M;  of  last  joint,  12  /*; 
length  of  toes,  24  /*. 

The  differences  between  Lofhocharis  salpina  and  L.  oxystemon 
are  so  slight  that  one  description  is  almost  a  repetition  of  the  other. 
Both  are  variable  to  a  considerable  extent,  especially  in  dorso-ventral 
dimensions;  perhaps  L.  oxystemon  is  the  more  variable,  at  least  such 
are  the  indications  of  the  material  examined.  On  the  other  hand, 
this  seems  to  be  by  far  the  more  common  species  and  there  was  con- 
sequently a  better  opportunity  to  ascertain  the  limits  for  this  form 
than  for  the  comparatively  rare  L.  saJpina,  known  to  the  writer 
from  local  collections  only.  The  following  characteristics  only  may 
be  depended  on  as  distinctive:  For  L.  salpina — (1)  The  angulate 
anterior  margin  with  distinct  dorsal  and  ventral  sinus,  the  truncate 
portion  being  coarsely  denticulate;  (2)  the  transverse  plication  of 
the  dorsal  keel;  and  (3)  the  absence  of  a  transverse  groove  on  the 
ventral  plate.  For  L.  oxystemon — (1)  The  roimded  anterior  mai^, 
merging  gradually  with  the  dorsal  and  ventral  sinus,  denticulation 
excessively  minute;  (2)  the  absence  of  transverse  plications  on  the 
dorsal  keel;  and  (3)  the  deep  transverse  groove  in  front  of  the  foot 
opening.    In  all  other  respects  they  appear  to  be  identical. 
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EXPLANATION  OP  PLATES. 

All  figures  are  highly  magnified.    For  actual  measurements  see 
text. 

PULTB  89. 

Fio.    1.  Lepaddla  apsida,  ventral  view;  page  536. 

2.  Lepadella  apttda,  lateral  view. 

3.  Lepadella  apsida^  croes  section  of  body. 

4.  Lepadella  ovalis,  ventral  view;  page  537. 

5.  Lepadella  ovaliSy  ventral  view. 

6.  Lepadella  ovaliSf  doFsal  view. 

7.  Lepadella  ovalis,  lateral  view. 

8.  Lepadella  ovalis,  croes  section  of  body. 

9.  Lej)adella  ovaUs,  ventral  view. 
10.  Lepadella  ovalis,  dorsal  view. 

PULTB   90. 

Fio.   1.  Lepadella  patella,  ventral  view;  page  639. 

2.  Lepadella  patella,  ventral  view. 

3.  Lepadella  patella,  dorsal  view. 

4.  Lepadella  patella,  ventral  view. 

5.  Lepadella  patella,  dorsal  view. 

6.  Lepadella  patella,  dorsal  view. 

7.  Lepadella  patella,  croas  section  of  body. 

8.  Lepadella  patella,  dorsal  view. 

9.  Lepadella  patella,  ventral  view. 

10.  Lepadella  patella,  lateral  view. 

11.  Lepadella  patella,  cross  section  of  body. 

12.  Lepadella  patella,  ventral  view. 

PULTB   91. 

Fio.    1.  Lepadella  patella,  male,  lateral  view;  page  534. 

2.  Lepadella  patella,  male,  ventral  view. 

3.  Metopidia  collaris?,  lateral  view;  page  541. 

4.  Metopidia  collaris?,  ventral  view. 

6.  Metopidia  coUaris?,  cross  section  of  body. 

6.  Lepadella  bidentata,  ventral  view;  page  550. 

7.  Lepadella  latutintu,  lateral  view;  page  542. 

8.  Lepadella  lattmntts,  ventral  view. 

9.  Lepadella  lattunntts,  ventral  view. 

10.  Lepadella  latrisinus,  dorsal  view. 

11.  Lepadella  latimnus,  ventral  view. 

12.  Lepadella  UUusinuB,  croes  section  of  body. 

Plate  92. 

Fig.    1.  Lepadella  dactyliteta,  ventral  view;  page  547. 

2.  Lepadella  dactyliseta,  lateral  view. 

3.  Lepadella  dactyliseta,  cross  section  of  body. 

4.  Lepadella  acuminata,  ventral  view;  page  546. 

5.  Lepadella  acuminata,  dorsal  view. 

6.  Lepadella  acuminata,  lateral  view. 

7.  Lepadella  acuminata^  cross  section  of  body. 


Digitized  by  VjOOQ IC 


NO.  2164.       REVISION  OF  ROTATORIAN  GENERA— EARRING,  667 

Fio.    8.  Lepadella  acuminata,  ventral  view. 

9.  Lepadella  cryphaea,  ventral  view;  page  545. 

10.  LepadeUa  cryphaea,  darsal  view. 

11.  Lepadella  cryphaea,  lateral  view. 

12.  Lepadella  cryphaeay  cross  section  of  body. 

13.  Lepadella  borealie,  ventral  view;  page  550. 

14.  Lepadella  borealie,  dorsal  view. 

15.  Lepadella  boreali9f  lateral  view. 

16.  Lepadella  borealis,  cross  section  of  body. 

Platb  93. 

Fio.    1.  Lepadella  benjaminiy  ventral  view;  page  548. 

2.  Lepadella  benjaminiy  dorsal  view. 

3.  Lepadella  benjamini,  lateral  view. 

4.  Lepadella  henjaminif  cross  section  of  body. 

5.  Lepadella  benjaminiy  corona,  lateral  view. 

6.  Lepadella  benjaminiy  corona,  ventral  view. 

7.  Lepadella  benjaminiy  trophi,  lateral  view. 

8.  Lepadella  benjaminiy  trophi,  ventral  view. 

9.  Lepadella  amphitropisy  ventral  view;  page  543. 

10.  Lepadella  amphUropiSy  dorsal  view. 

11.  Lepadella  amphitropiSy  lateral  view. 

12.  Lepadella  amphHropUy  cross  section  of  body. 

13.  Lepadella  cyrtopuSy  ventral  view;  page  549. 

14.  Lepadella  cyrtopvjBy  dorsal  view. 

15.  Lepadella  cyrtopuSy  lateral  view. 

16.  LepadeUa  q/rtopmy  cross  section  of  body. 

Plate  94. 

Fig.    1.  Lepadella  ehrenhergiiy  ventral  view;  page  553. 

2.  Lepadella  ehrenbergiiy  dorsal  view. 

3.  Lepadella  ehrenhergiiy  lateral  view. 

4.  Lepadella  ehrenhergiiy  cross  section  of  body. 

5.  Lepadella  pterygoiday  ventral  view;  page  554.  « 

6.  LepadeUa  pterygoiday  dorsal  view. 

7.  Lepadella  pterygoiday  lateral  view. 

8.  LepadeUa  pterygoiday  cross  section  of  body. 

9.  Lepadella  heterostylOy  ventral  view;  page  552. 

10.  Lepadella  hetero8tylay  dorsal  view. 

11.  Lepadella  heteroatyldy  lateral  view. 

12.  Lepadella  heterostyUiy  cross  section  of  body. 

13.  Lepadella  heterostylay  cross  section  through  curved  wings. 

Platb  95. 

Fig.    1.  Lepadella  tripteray  ventra.  view;  page  560. 

2.  LepadeUa  tripteray  dorsal  view. 

3.  LepadeUa  tripteray  lateral  view. 

4.  LepadeUa  tripteray  cross  section  of  body. 

5.  LepadeUa  quinqwecostatay  ventral  view;  page  544. 

6.  LepadeUa  quinquecostatOy  dorsal  view. 

7.  Lepadella  quinquecoetatay  lateral  view. 

8.  LepadeUa  quinquecoetaUiy  cross  section  of  body. 

9.  LepadeUa  imhricatOy  ventral  view;  page  556. 
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FiQ.  10.  LepadeUa  irnbrieaUiy  lateral  view. 

11.  LepadeUa  imbricaUiy  crofls  eectioii  of  body. 

12.  LepadeUa  rhomboideSy  vential  view;  page  557. 

13.  LepadeUa  rhomhoides,  dorsal  view. 

14.  LepadeUa  rhomboidts,  lateral  view. 

15.  LtpadeUa  rhomboides,  croes  section  of  body. 

Platb  96. 

Fig.   1.  LepadeUa  rhomboidula,  ventral  view;  page  559. 

2.  LepadeUa  rhomboiduJa,  dorsal  view. 

3.  Lepadella  rhomboidrda,  lateral  view. 

4.  LepadeUa  rhomboidulay  cross  section  of  body. 

5.  LepadeUa  cristaJta,  ventral  view;  page  558. 

6.  LepadeUa  erittata,  dorsal  view. 

7.  LepadeUa  erittata,  lateral  view. 

8.  LepadeUa  cri$tata,  lateral  view. 

9.  LepadeUa  criOata,  lateral  view. 

10.  LepadeUa  cnstata,  lateral  view. 

11.  LepadeUa  cnstatOj  lateral  view. 

12.  LepadeUa  cristata,  cross  section  of  body. 

Platb  97. 

FiQ.   1.  Lophocharia  talpiruif  lateral  view;  page  563. 

2.  Lophocharia  aalpinOy  lateral  view. 

3.  LophochariB  salpina,  dorsal  view. 

4.  Lophocharis  salpina,  ventral  view. 

5.  Lophocharis  salpina,  cross  section  of  body. 

6.  Lophocharis  oxyistemon,  lateral  view;  page  564. 

7.  Lophocharis  oxystemon,  lateral  view. 

8.  Lophocharis  oxystemon,  dorsal  view. 

9.  Lophocharis  oxystemon,  ventral  view. 

10.  Lophocharis  oxystemon,  cross  section  of  body. 

11.  Lophocharis  oxystemon,  trophi,  lateral  view. 

12.  Lophocharis  oxystemon,  trophi,  ventral  view. , 

13.  Lophocharis  oxystemon,  trophi,  frontal  view. 
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Rotatoria  of  the  Genus  Lepadella. 

For  explanation  of  plate  see  paoe  566. 
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A  NEW  GENUS  AND  THREE  NEW  SPECIES  OF  PARASITIC 
ISOPOD  CRUSTACEANS 


By  W.  p.  Hat, 

Ofihe  WaMngUm  (Dittrict  of  ColunUm)  JERgh  SdkooU. 


The  three  species  of  bopyridian  crustaceans  herein  described  were 
coUected  by  the  author  during  the  summer  of  1916  while  making  a 
study  of  the  decapod  crustaceans  of  the  region  about  Beaufort,  North 
Carolina,  for  the  United  States  Bureau  of  Fisheries.  For  the  facilities 
for  obtaining,  preserving,  and  studying  the  ftninniilfl  I  have  to  thank 
the  Director  of  the  Beaufort  Fisheries  Biological  Station,  Mr.  S.  F. 
Hildebrand,  and  the  Commissioner  of  Fisheries,  Dr.  Hugh  M.  Smith. 
It  is  with  the  permission  of  the  latter  that  the  paper  is  published. 

PHBTXUS  SUBCAUDAUS,  new  spedcs. 

Plate  98,  figs.  1  to  6. 

Holotypes. — Cat.  No.  48367,  U.S.N.M.,  paratypes  female  and  male. 
Cat.  No.  48368,  U.S.N.M.,  from  Onslow  Bay,  North  Carolina,  about 
20  miles  off  Beaufort  Inlet,  on  SynalpJieus  hngicarpus  (Herrick); 
depth,  10  fathoms;  station  8293,  United  States  Fisheries  Steamer  Fish 
Hawk;  August,  1915. 

Female  (Holotype). — Similar  in  general  appearance  and  structure 
to  Phryzus  ahdormnalia  Kr0yer,  but  differing  markedly  in  having  five 
well-developed  legs  on  the  long  side  of  the  body,  the  second  and  third 
legs  only  being  absent.  The  expanded  epimera  of  the  abdominal  seg- 
ments are  usually  shorter  and  broader  tiian  those  of  P.  abdominaJ/is 
and  are  inclined  to  be  orbicular  or  even  broader  than  long.  The  pos- 
terior lobe  of  the  broad  plate  borne  by  the  first  leg  is  longest  in  it 
transverse  diameter.  The  terminal  segment  of  the  abdomen  tapers 
to  a  point  and  is  not  notched  at  the  end. 

Male  (Paratype). — Compared  with  P.  ahdormnalia  the  thoracic  and 
abdominal  segments  taper  more  toward  their  sides,  thus  giving  the 
body  the  appearance  of  being  more  loosely  articulated,  the  legs  appear 

Proceeoinqs  U.  S.  National  Museum.  Vou  61— No.  2166. 

569 


Digitized  by  VjOOQIC 


570  PROCBEDINOS  OF  THE  NATIONAL  MUSEUM.  tol.61. 

to  be  longer  and  more  slender,  and  the  abdomen  is  distinctly  notched 
at  the  tip  and  usually  shows  no  indication  of  its  component  parts. 

A  series  of  over  20  of  these  crustaceans  was  obtained  from  speci- 
mens of  SyrudpTieus  longicarpui  (Herrick)  picked  out  of  a  large  sponge 
dredged  by  the  Bureau  of  Fisheries  Steamer  Fish  Hawk  fromadepth 
of  about  10  fathoms.  About  5  per  cent  of  the  shrimps  bore  this  para- 
site and  another  5  per  cent  had  a  branchial  parasite  (SynsyneUa 
deformcms,  new  species) .  No  case  was  found  in  which  both  kbids  were 
present  in  the  same  individual.  The  parasites  attach  themselves  to 
the  imder  siu^ace  of  the  abdomen  of  their  host,  to  whose  swimmerets 
they  cling  with  their  prehensUe  feet.  So  strong  is  the  hold  of  the 
females  that  imless  great  care  is  exercised  in  removing  them  their  1^ 
are  invariably  broken  oflf  and  left  behind.  The  ventral  surface  of  the 
parasite  is  uppermost  and  its  head  is  turned  toward  the  tail  of  its  host. 
In  addition  to  the  attachment  by  the  feet,  there  appears  to  be  a  sort 
of  pedicel  extending  from  the  soft  interarticular  membrane  of  the 
shrimp  to  the  mouth  of  the  parasite,  but  it  is  so  completely  hidden 
that  I  have  not  been  able  to  satisfy  myself  as  to  its  nature.  All  the 
females  are  apparently  mature  and  are  swollen  with  ^gs.  About  half 
of  the  specimens  are  accompanied  by  males,  but  the  latter  are  not 
foimd  on  the  females  as  is  usual  in  the  parasitic  isopods,  but  are  to  be 
found  clinging  to  bases  of  the  swimmerets  or  the  last  pair  of  walking 
legs  of  the  host,  immediately  above  the  position  occupied  by  their 
mate.  In  one  case  a  small  male  was  found  within  the  egg  pouch  of  a 
female;  it  is  much  smaller  than  the  free  males,  its  antennae  and  l^s 
are  much  reduced  in  size,  its  abdomen  is  longer,  turned  to  one  side 
at  its  extremity  and  imdulate  along  the  margins,  and  the  eyes  and 
antennules  are  not  discernible.  Whether  this  is  merely  an  immature 
male  or  a  complemental  male  somewhat  similar  to  Uiose  described 
by  Bonnier  in  Orapsicepan  edwardsii  I  am  unable  to  determine. 

The  striking  difference  between  this  species  and  P.  ahdominalis  is 
the  presence  in  the  adult  female  of  P.  ayheavdalis  of  five  well-developed 
legs  on  the  long  side  of  the  body.  It  is  stated  by  Sars  that  the  imma- 
ture female  of  P.  dbdaminalis  has  four  such  legs,  the  last  three  of 
which  are  reduced  at  maturity  to  mere  vestiges.  It  may  be  that  the 
small  size  of  the  host  of  P.  svhccmdalis  has  made  the  parasite  so 
stunted  that  it  has  retained  some  of  its  immature  characteristics,  but 
it  appears  more  probable  that  we  are  dealing  with  a  more  primitive 
species,  which  retains  its  ancestral  characteristics. 

With  the  exception  of  Spence  Bates's  record  for  the  Philippine 
Islands,  P.  oMamiTidlis  has  been  reported  only  from  localities  much 
farther  north  than  Beaufort,  and  it  appears  to  be  most  common  in 
Arctic  waters.  The  range  of  P.  subeaudaMs  is  probably  a  much  more 
southern  one,  for  its  host  belongs  to  a  subfamily  the  members  of  which 
are  practically  all  tropical  and  subtropical  in  their  distribution. 
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STNSTNELLA,  new  genus. 

Branchial  parasites.  Head  and  first  thoracic  segment  completely 
fused  in  both  sexes.    Eyes  present.    Uropods  wanting. 

Female. — ^Body  somewhat  asymmetrical.  First  and  second  tho- 
racic segments  and  first  four  abdominal  segments  fused  in  the  middle 
region,  but  free  at  the  sides;  last  two  abdominal  segments  completely 
fused;  other  segments  distinct.  Pleopods  usually  rudimentary  but 
with  indications  of  being  biramous. 

Males. — Body  symmetrical.  Abdominal  segments  five,  all  dis- 
tinct.   Pleopods  wanting. 

This  genus,  which  probably  stands  closest  to  Bopyriscus  Richard- 
son, differs  from  all  other  genera  of  the  family  Bopyridae  in  the  com- 
plete fusion  in  both  sexes  of  the  first  thoracic  segment  with  the  head. 
This  condition,  according  to  Dr.  H.  Sichardson/  is  paralleled  in  only  a 
few  isopods,  namely  in  the  family  Tanaidae,  the  family  Dajidae  (males 
only),  the  family  Serohdae,  and  in  the  species  Crahyzos  longicaucUUua 
Spence  Bate  and  Areturides  comutus  Studer  and  the  genus  StenaseUus 
DoUfus.  The  imion  of  the  second  thoracic  segment  with  the  head 
mass,  as  shown  in  the  female  of  the  present  species,  is  a  still  rarer 
condition,  being  known  only  in  the  genus  Sphyrapus  Norman  and 
Stebbing. 

Type  of  the  genus. — SynsyneUa  deformans,  new  species. 

STNSTNELLA  DETOBMANS,  mw  i 


Plate  99,  figs.  13  to  18. 

Hohtype  and  paraiypes. — ^Female, Cat.No. 48371, U.S.N.M.,Cat.No. 
48372,  U.S.N.M.,  from  Onslow  Bay,  North  Carolina,  about  20  miles  off 
Beaufort  Inlet,  parasitic  on  SynalpTieus  hnfficarpus  (Herrick) ;  depth, 
10  fathoms,  station  8293,  United  States  Fisheries  Steamer  Fish  Hawk) 
August,  1915. 

Female. — ^Body  nearly  symmetrical,  slightly  longer  on  one  side  than 
on  the  other,  about  two-thirds  as  wide  as  long.  Color  entirely  white 
or  white  with  a  brown  area  on  the  dorsal  surface.  Eyes  red.  Head 
broad,  completely  consoUdated  with  the  first  thoracic  segment,  but  a 
deep  notch  on  each  side  continued  into  a  shallow  groove  indicates  its 
margins.  Second  segment  fused  with  the  first  in  the  middle,  but  free 
at  the  sides.  The  other  thoracic  s^ments  distinct.  Epimeral  plates 
present  on  the  second,  third,  and  fourth  segments  on  both  sides  of  the 
body,  but  smaller  on  the  short  side.  Ovarian  bosses  entirely  lack- 
ing. Abdomen  composed  of  six  s^ments  fused  together  along  the 
middle  line;  the  first  four  have  their  outer  half  or  two-thirds  free,  the 
last  two  are  completely  fused;  the  outer  ends  of  all  turn  backward 
and  from  front  to  back  are  increasingly  acute.  First  lamella  of  the 
marsupium  bilobed,  those  of  the  two  sides  approximately  alike  in 
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size  and  shape.  Maxillipeds  consisting  of  two  broad  basal  articles 
obliquely  articulated  and  a  minute  distal  article.  Antennae  minute, 
composed  of  two  short  articles  and  completely  concealed  beneath  the 
maj^in  of  the  head.  Pleopods,  four  pairs  of  small,  rather  broad,  bi- 
lobed  plates,  growing  smaller  posteriorly,  the  last  two  or  three  always 
rudimentary.    Uropods  wanting. 

Male. — About  one-fourth  as  long  as  the  female,  symmetrical,  about 
four  times  as  long  as  wide.  Head  consolidated  with  the  first  thoracic 
s^ment,  emarginate  in  front  and  with  a  deep  notch  on  each  side  in  a 
line  with  the  small,  black  eyes.  Thoracic  segments  rather  loosely 
articulated,  their  outer  ends  roimded.  Abdomen  consisting  of  five 
distinct  segments,  the  first  three  large,  but  diminiflhing  in  size  back- 
ward, the  fourth  very  small  and  completely  immersed  in  the  third,  the 
fifth  a  small  roimded  lobe.  Antennae  composed  of  two  articles. 
Pleopods  and  uropods  wanting.  Color  white  or  yellowish,  usually 
with  a  minute  pigment  fleck  on  each  side  of  some  of  the  thoracic 
segments. 

A  series  of  over  20  specimens  of  this  species  was  secured  from  the 
same  lot  of  shrimps  as  supplied  the  specimens  of  Phryxus  subcaudaliB. 
This  parasite  lives  in  the  gUl  chamber,  either  the  right  or  the  left,  with 
its  dorsal  surface  resting  against  the  gills  of  its  host.  A  male  is  inva- 
riably foimd  attached  to  the  pleopods  of  the  female  close  behind  the 
marsupial  chamber. 

Among  the  specimens  examined  only  one  female  was  foimd  with 
two  pairs  of  well-developed  pleopods.  The  usual  condition  was  to 
have  the  first  pair  obscurely  biramous,  the  next  pair  rather  deeply 
notched,  and  the  last  two  pairs  much  smaller  and  subquadrate.  One 
male  was  found  which  was  considerably  broader  in  proportion  to  its 
length  than  the  others,  owing  to  the  reduction  of  its  abdomen  to  only 
three  segments.    It  was  clinging  to  a  perfectly  normal  female. 

PSBUDIONB  UPOGEBIAB,  new  spedM. 

Plate  100,  figs.  7  to  12. 

Hohtype. — Cat,  No.  48369,  U.S.N.M.  (female),  and  paratype  from 
Beaufort,  North  Carolina,  on  Upogebia  affims  (Say).  CoDector,  W.  P. 
Hay,  August  17, 1915. 

Female  (holotype). — ^Body  somewhat  asynunetrical,  longer  than 
broad,  irregularly  ovate.  Head  small,  deeply  immersed  in  the 
thorax,  with  a  frontal  border  the  anterior  margin  of  which  is  sinuately 
curved  and  indistinctly  deft  in  the  center.  Antennules  of  three  and 
antennae  of  four  articles  the  last  two  of  which,  in  each  case,  project 
beyond  the  frontal  border.  Thorax  with  all  the  segments  distinct. 
Ovarian  bosses  present  on  the  fib:st  four  segments.  Epimera  of  first 
four  segments  reduced  to  narrow  ridges  external  to  the  ovarian 
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bosseS;  those  of  the  last  three  segments  occupying  the  entire  lateral 
margins.  Abdominal  segments  distinct  and  with  the  epimera  pro- 
duced into  broad  plates  which  are  expanded  at  the  outer  end  and, 
with  the  exception  of  the  first,  have  their  anterior  angle  drawn  out 
intq  a  more  or  less  prominent  tooth.  The  pleopods  are  five  pairs  of 
elongate,  tapering,  leaf-shaped,  biramous  appendages  having  the 
margins  produced  into  a  nimiber  of  thick,  finger-like  processes,  which 
stand  at  right  angles  to  the  plane  of  the  appendage  both  above  and 
below,  giving  it  the  appearance,  when  viewed  from  the  edge,  of  being 
pinnately  branched;  there  may  be  eight  or  nine  of  these  processes 
on  each  margin  of  both  endopodite  and  exopodite,  but  those  of  the 
latter  branch  are  reduced  in  size.  The  uropods  are  uniramous  and 
resemble  the  endopodite  of  the  pleopods.  The  incubatory  pouch  is 
formed  by  five  broad,  foliaceous  plates  overlapping  in  the  middle 
line;  the  last  four  of  these  plates  are  approximately  alike  but  the 
first  is  divided  into  two  lobes,  an  anterior  and  a  posterior,  by  a  broad 
fold;  the  posterior  lobe  helps  to  cover  the  eggs,  the  anterior  lobe 
covers  the  mouthparts  and  the  fold,  the  margin  of  which  bears 
processes  similar  to  those  on  the  pleopods,  forms  the  front  boundary 
of  the  egg  chamber.  Maxillipeds  broad,  roughly  quadrangular  and 
divided  obliquely  into  two  parts;  the  anterior  inner  angle  produced 
into  an  imsegmented  tip;  posterior  outer  angle  curved  and  pointed. 

Male  (paratype). — ^Much  smaUer  than  the  female,  symmetrical, 
about  three  times  as  long  as  broad,  with  aU  the  segments  of  the  body 
developed  and  distinct.  There  is  a  pair  of  very  small  eyes.  The 
antennules,  of  three  articles,  are  hidden  beneath  the  margin  of  the 
head.  The  antennae,  of  four  articles,  are  partly  visible  from  above. 
The  legs  are  all  alike  and  prehensile.  The  lateral  portions  of  all  the 
segments  of  the  body  are  narrowed,  the  lateral  angles  tending  to  be 
acimiinate  in  the  thoracic  and  rounded  in  the  abdominal  regions. 
The  terminal  segment  of  the  abdomen  is  reduced  to  a  knoblike 
structure,  narrow  anteriorly  and  notched  horizontally  and  vertically 
behind. 

Six  specimens  of  this  isopod,  three  males  and  three  females,  were 
obtained  from  the  gill  chambers  of  Upogebia  affinis.  It  resembles 
most  closely,  perhaps,  P.furcata  Richardson,  but  differs  from  it  and 
all  other  American  species  of  the  genus  in  the  structure  of  the  pleo- 
pods of  the  female. 
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EXPLANATION  OP  PLATES. 

Plats  98. 

Fio.  1,  Gy  hj  two  spedmenfl  of  Synalpheua  Umgiearpua  with  the  parasite  PhryxuM  wb- 
catudalUt  X4. 

2.  Pkryxu8  9uhcaudali8,  female,  view  showing  the  short  side  of  the  body,  XIO. 

3.  Pkryxus  mboaudaliSy  female,  ventral  view,  X8. 

4.  Phryxus  tubccmdalis,  female,  doraal  view,  X8. 

5.  Pkryxus  ttdnxiudaliSf  female,  view  showing  the  legs  of  the  long  side  of  the 

body,  XIO. 

6.  a,  &,  e,  Phryxui  iuhcaudalxSf  males,  X20;  a,  e,  ventral;  6,  dorsal  view. 

Plats  99. 

13.  a,  6,  e,  Three  specimens  of  Synalpheua  Umgiecarpus  with  the  parasite  Synsy- 

ndla  deformans,  X4. 

14.  Synsynella  deformans,  male,  X25,  ventral  view. 

15.  Synsynella  deformans,  male,  X25,  the  one  showing  the  dorsal  surface  has  the 

abdomen  abnormal. 

16.  Synsynella  deformans,  female,  ventral  view,  XIO. 

17.  Synsynella  deformans,  female,  dorsal  view,  XIO. 

18.  SynsyrUtta  deformans,  male  and  female,  XIO. 

Plate  100. 

7.  Pseudione  upogelnae,  female,  doraal  view,  X4. 

8.  PseudUme  upogelnae,  female,  ventral  view,  X4. 

9.  Upogebia  affinis  with  the  parasite  PseiuHcne  upogebiae,  natural  size. 

10.  Pseudione  upogebiae,  male,  dorsal  view,  XIO. 

11.  Pseudione  upogebiae,  male,  ventral  view,  XIO. 

12.  Pseudione  upogebiae,  male  and  female,  X4. 
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^SUMMARY  OP  THE  MOLLUSKS  OF  THE  FAMILY  ALECTRI- 
ONEDAE  OF  THE  WEST  COAST  OF  AMERICA. 


By  William  Healey  Dall, 
Honorary  Curator  of  Mollushj  United  States  National  Muteum, 


In  reviewing  the  West  American  Nassas  in  the  United  States  Na- 
tional Museum  the  f oUowing  notes  were  made  which  may  be  useful  to 
students  of  the  West  Coast  f  aima. 

It  has  long  since  been  pointed  out  that  the  name  Nassa,  applied 
first  by  Bolten  in  1798  to  the  shell  later  named  by  the  brothers  Adams 
lopas  (sertum  Lamarck),  could  not  be  used  for  the  dijQTerent  group  to 
which  Lamarck  gave  the  name  a  year  later. 

Bolten  included  the  Lamarckian  Nassas,  typified  by  Buccinum 
arcularia  Gmelin,  in  the  second  section  of  his  genus  Distorsio.  If  we 
regard  only  the  aspect  of  the  shells  this  arrangement  was  not  \mjus- 
tified  by  the  current  ideas  of  the  time. 

The  different  groups  of  the  Lamarckian  Nassas  grade  into  one 
another  so  insensibly  that  it  is  difficult  to  award  generic  rank  to  any 
portion  of  the  genus.  However,  a  practical  solution  of  the  difficulty 
from  a  conchological  standpoint,  pending  anatomical  researches,  is 
to  use  Link's  name  Arcularia  (1807)  for  the  group  carrying  a  heavy 
callus  about  the  aperture  and  a  hump  on  the  back  of  the  last  whorl, 
typified  by  Bv>ccinum  arcularia  Gmelin;  and  for  the  reticulate  spe- 
cies with  little  or  no  callus,  no  hump,  and  simple  or  nearly  simple 
outer  lip,  Montfort's  name  Alectrion  (1810),  typified  by  Buccinum 
papillosum  Linnaeus.  The  nimierous  sections  into  which  these 
groups  have  been  divided,  may  for  the  present  purpose  be  ignored. 
The  name  which  is  masculine  may  be  supposed  to  have  been  suggested 
by  a  distant  resemblance  of  the  sculpture  to  the  caruncles  of  a  cock's 
comb. 

Alectiion  fossatus  Gould,  1850.  This  is  Buccinum  elegana  of  Reeve,  1842,  but  not 
of  J.  Sowerby,  1814.  Its  known  range  is  from  Vcncouver  Island  south  to  the 
vicinity  of  C^ros  Island,  Lower  California,  and  possibly  to  the  Gulf. 

Aleetrion  grammatus  Dall,  new  species.  Pleistocene  of  Santa  Barbani,  Cali- 
fornia. About  the  same  size  as/owotti^,  but  more  regular  and  compact,  with  a 
uniform  sculpture  of  flat  spiral  cords  separated  by  narrow  channels  without 
intercalary  minor  spirals.  (Cat.  No.  101721,  n.S.N.M.)  There  are  several  older 
fonils  of  this  fetmily  not  included  in  this  list. 
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Alectzion  (Schisopyga)  oalifomianus  Conrad,  1856.  This  is  fotmOa  part  Gabb, 
not  of  Gould.  It  has  been  collected  from  Drakes  Bay,  north  of  San  Francisco 
to  the  San  Ignaclo  lagoon,  Lower  Callfomia. 

Aleotrion  perpinguis  Hinds,  1844.  This  is  probably  the  same  as  Nassa  intentriata 
Conrad,  1856,  from  the  Santa  Barbara  Pleistocene,  and  has  even  been  reported 
from  the  Miocene.    Its  known  range  is  from  Puget  Sound  to  Cerroe  Island. 

Aleotrion  dentiferas  Powys,  1835.    Peru  and  Chile. 

Aleotrion  rabzioatus  Gould,  1849.    Peru  and  Chile. 

Aleotrion  gayii  Eiener,  1834.  This  is  probably  exUU  Powys,  1835,  and  obscunu 
Hup6 1854.    Peru  and  Chile. 

Aleotrion  planioostatuB  A.  Adams,  1851.    Payta,  Peru. 

Aleotrion  mendious  Gould,  1850.  Nas$a  woodwardi  Forbes,  1850,  and  gibbsi  W. 
Cooper,  1857,  are  synonymous. 

The  species  ranges  from  Eodiak  Island,  Alaska,  to  San  Di^go,  California.    It  is 
reported  from  the  Pliocene  and  Pleistocene. 

Aleotrion  oooperi  Forbes,  1850.  Puget  Sound  and  south  to  San  Di^go;  also  Plio- 
cene and  Pleistocene.  I  am  inclined  to  think  it  distinct  from  mendicu$t 
though  the  latter  sometimes  has  a  few  strong  ribs. 

Aleotrion  oerritensiB  Arnold,  1903.  Originally  described  fiom  the  Pleistocene  of 
Los  Cerritos,  California.  We  also  have  it  living  from  San  Pedro  to  the  Gulf  of 
Califomia.  The  living  specimens  are  not  quite  as  laige  as  some  of  the  fossils,  and 
resemble  young  specimens  of /o«Mtu«,  but  are  narrower. 

Aleotrion  pagoda  Reeve,  1844.  This  is  Btuxinum  decuisatum  Eiener,  1834,  but 
not  of  Linnaeus,  1758.  Nasaa  acuta  Carpenter,  1857,  and  corjmlenta  C.  B.  Adams, 
1852,  are  synonymous.    It  is  known  to  range  from  the  Gulf  of  Califomia  to  Panama. 

Aleotrion  miser  Dall,  1908.  A  rather  deep  water  species,  like  a  coarse,  stumpy  j>er- 
pinffuis,  dredged  from  Acapulco  to  Panama,  and  usually  eroded. 

Aleotrion  exsarous  Dall,  1908.    In  deep  water  off  the  Galapagos  Islands. 

Aleotrion  goniopleura  Dall,  1908.    With  the  last. 

Aleotrion  townaendi  Dall,  1908.    With  the  two  preceding  species. 

Aleotrion  tsohudii  Troschel,  1852.    From  Cerros  Island,  Lower  California,  to  Peru. 

Aleotrion  moeatua  Hinds,  1844 .  This  was  named  brunneottoma  by  Steams  in  1893, 
and  ranges  from  the  Gulf  of  Califomia  to  Chile. 

Aleotrion  venioolor  C.  B.  Adams,  1852.  It  ranges  from  Magdalena  Bay,  Lower 
California,  to  Payta,  Pern. 

Aleotrion  nodioinotus  A.  Adams,  1851.  This  species  ranges  from  San  Diego,  Cali- 
fomia, to  Panama  and  the  Gali^agos. 

Aleotrion  eaoalae  PMlippi,  1860.  This  extremely  pretty  little  species  has  been 
collected  at  Antofagasta  and  Mqillones,  Chile. 

Aleotrion  oatallus  Dall,  1908.  Dredged  from  off  San  Miguel  Island,  Califomia,  to 
the  Gulf  of  Panama. 

Aleotrion  insoulptus  Carpenter,  1863,  not  of  Cooper,  1888.  This  elegant  species 
has  been  collected  from  Point  Arena,  Califomia,  to  Cerros  Island,  and  also  from 
the  Pleistocene. 

Aleotrion  insoulptus,  new  variety  eupleura  Dall.  In  this  form  the  axial  ribs, 
which  in  the  type  are  only  indicated  at  the  suture,  are  prolonged  over  the 
periphery  of  the  whorl  to  the  base.  It  has  been  collected  from  San  Simeon,  Cali- 
fornia, to  Cerros  Island.    (Cat.  No.  209046,  U.S.N.M.) 

Aleotrion  taeniolatus  Philippi,  1845.  Collected  from  Acapulco,  Mexico,  to 
Guayaquil  and  Chile.  A  small  reticulate  species,  white  with  two  or  three 
brown  spirals,  one  at  the  suture. 
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Aleotzion  Umadna  Dall,  new  spedeB.  Shell  very  small,  glisteoiiig,  yellofwiflh 
white  with  flecks  of  brown,  eq;>ecially  one  on  the  anterior  angle  of  the 
outer  lip;  nuclear  whorls  smooth,  three,  followed  by  three  and  a  half  scu^tured 
whorls;  axial  sculpture  of  8  or  10  ribs  coronated  at  the  suture  and  the  shoulder, 
crossed  by  two  sharp  narrow  sulci  between  the  sutures  and  by  about  six  on  the 
last  whorl  with  three  stronger  on  the  base;  the  ribs  are  obsolete  antedorly  on  the 
last  whorl;  outer  lip  white,  strongly  varicose,  with  six  or  seven  internal  lirae. 
Length,  5.3;  diameter,  3  mm.  Gulf  of  California  in  shallow  water.  (Cat.  No. 
274096,  U.S.NJ1.) 

Aleotxion  onohodea  Dall,  new  spedee.  A  small,  short,  acute,  swollen,  evenly 
reticulate,  whitish  shell  with  a  channeled  suture,  three  smooth  nuclear  and 
three  reticulate  whorls,  a  heavily  thickened  outer  lip  with  seven  or  eight 
denticles  inside;  a  smooth  labium,  subsutural  nodule,  and  short  canal.  Length, 
6  mm.;  width,  5;  spire,  2.5  mm.  (Cat.  No.  96827,  U.S.N.M.)  Collected  from 
off  CecTos  Island,  Lower  Califomia,  to  Panama. 

Alectzion  poliates  Dall,  new  species.  Shell  rather  large,  acute,  with  nine 
rounded  whorls  of  which  about  three  are  nuclear  and  smooth,  the  rest  reticu- 
late; the  axial  sculpture  stronger,  of  (on  the  last  whorl  about  23)  arcuate,  similar, 
narrow  ribs  with  wider  interspaces,  crossed  between  the  sutures  by  six  or  seven 
flattish  spirals  with  narrower  channeled  interspaces  in  which  as  a  rule  there  are 
no  intercalary  tlireads.  The  siphonal  fasciole  is  in  front  of  a  deep  sulcus,  the 
labial  callus  is  thin  and  obscurely  lirate;  the  outer  lip  varicose  and  internally 
lirate,  the  canal  very  short.  The  color  is  yellowish  white.  Length,  24;  width, 
15;  length  of  aperture,  12  nmi.  (Cat.  No.  96642,  n.S.N.M.)  This  species  has 
been  dredged  from  Panama  Bay  to  Sechura  Bay,  Peru,  in  moderate  depths  of 
water. 

Arculaiia  luteostoxua  Broderip  and  Sowerby,  1829.  A.  xanthoiUymaGiKy,  1839, 
is  synonymous.  This  very  distinct  si>ecie6  ranges  from  the  Gulf  of  Califomia 
to  Chile. 

Aroulaxia  tiarola  Eiener,  1834.  Cape  St.  Lucas  to  Panama.  This  is  the  whitish, 
polished,  smooth-backed  form  with  coronated  last  whorl  and  brown  spots  in  front 
of  the  suture,  which  with  the  two  following  forms  has  generally  been  r^gajKied, 
following  Carpenter,  as  a  variety  of  tegula.  It  is  certain  they  are  intimately 
allied  but  are  geographically  of  different  distribution.  This  is  the  southern 
form  ranging  from  Cape  St.  Lucas  to  Panama. 

Aroulaxia  nodulifera  Philippi  in  Carpenter,  1857.  This  form  is  strongly  spirally 
sulcate  and  ranges  from  San  Di^go,  California,  to  the  Gulf  of  California.  It  is 
usually  dark  gray  with  a  rude  surface. 

Aroulaxia  tegula  Reeve,  1853.  This  is  the  large,  dark-colored  form  which  ranges 
from  San  Francisco  to  San  Diego,  Califomia. 

Aroulaxia  crebxistxiata  Carpenter,  1857 .  This  form  ranges  from  Mazatlan  to  Salina 
Cruz,  Mexico. 

Aroulaxia  oomplanata  Powys,  1835.  This  is  the  dark  form  of  which  the  two  fol- 
lowing may  be  geographical  races.    It  ranges  from  Panama  to  Valparaiso. 

Aroulaxia  major  Steams,  1894.  Laiger,  yellow  brown,  «pp$reDtly  quite  distinct 
from  the  preceding.    Ranges  from  Panama  to  the  Gulf  of  Califomia. 

Aroularia  lodes  Dall,  new  species?  Pale  violet  with  darker  violet  spiral  bands  and 
conspicuous  white  callus  about  the  mouth.  Smaller  than  majcf  or  annplanata, 
(Cat.  No.  53946,  U.S.N .M.)    GuU  of  Califomia. 

Aroulaxia  aeabriuaoula  Powys,  1835.  Nassa  tdmpBoniana  C.  B.  Adams,  1852,  is 
synonymous.    Ranges  from  Montijo  Bay,  Central  America,  to  Panama. 
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Axenlaria  rnxSUm  Powys,  1835.    This  is  Na$$a  fonudnd  Oibigny,  1841,  and  pana- 

mentU  Fhilippi,  1851,  not  d  0.  B.  Adams,  1852.    It  langes  from  Panama  to  Poro 

and  Chile. 
Zlyuiasaa  obsoleta  Say,  1822.    This  spedes  has  been  introduced  with  "seed" 

oysters  from  the  Atlantic  coast,  and  at  last  accounts  was  flourishing  on  the  oyster 

beds  in  San  Fiandsco  Bay. 

The  only  recorded  recent  species  from  this  region  of  which  I  have 
not  seen  specimens  and  which  are  not  contained  in  the  collection  of 
the  United  States  National  Museum  are  Arctdaria  paposana  Philippic 
1860,  from  Paposo,  Chile;  /estiva  Powys,  1835,  Panama  to  Guaya- 
quil; and  aparta  Marrat,  1897,  from  the  "west  coast  of  South  America." 

The  following  forms  near  to  or  usually  associated  with  the  Nassas, 
may  not  improperly  be  included  here: 

Genoa  PHOS  Montfort,  1810. 

Fhos  oooosensUi  Dall,  1896.    Gulf  of  Panama,  Oocos  Island.    (Gulf  of  Galifomiat) 

Phos  oraaaiis  Hinds,  1844.    Lower  California  and  the  Gulf  of  Oallfomia. 

Plios  ehelonia  Dall,  new  species.  Shell  very  similar  in  general  appearance  and 
size  to  P.  variooiui  Gould,  having  similar  whitish  varices,  about  three  or  four 
to  a  whorl,  but  difieriug  by  having  the  whorb  approssod  to  the  suture,  not  deeply 
impressed,  and  in  having  a  nuclear  shell  of  five  or  six  whorb,  deeply  spirally  sul- 
cate  instead  of  a  nearly  smooth  one  of  three  and  a  half  whorb.  The  color  of  the 
present  species  is  pale  yellowish  with  a  tinge  of  brown,  as  in  varioottif ,  irinch  also 
has  narrower  and  more  numerous  ribs  between  the  varices.  (Cat.  No.  194961, 
U.S.N.M.)    Dredged  at  the  (Galapagos  Islands  in  40  fathoms. 

Plios  altematns  Dall,  new  species.  Shell  resembling  P.  ceneeUatui  in  a  general 
way,  but  without  the  nodose-prickly  sculpture.  ¥^orb  six  with  two  or  three 
nuclear  turns  in  addition.  Suture  distinct,  not  deep,  spire  about  as  long  as 
the  aperture;  sculpture  of  narrow,  nearly  straight,  axial  ribs  with  wider  interspaces, 
about  22  on  the  last  whorl,  extending  to  the  base;  these  are  overridden  by  (be- 
tween the  sutures  five)  flattened,  stnq;>like  spirals,  with  narrower  chaimeled 
interspaces,  in  which  are  two  or  three  very  fine  distinct  spiral  threads.  The 
intersections  are  not  nodulous,  though  the  spinJs  are  undulated  where  they 
cross  the  ribs.  The  outer  lip  is  hardly  thickened,  not  varicose  but  lirate  within, 
the  pillar  simple  with  a  sharp  basal  fold.  Length,  26;  width,  12  mm.  (Cat.  No. 
212110,  U.S.N.M.)  This  species  like  most  of  the  others  is  occasionally  banded 
with  brown.    The  specimens  examined  are  from  the  Gulf  of  California. 

Phos  znezicaniis  Dall,  new  species.  Shell  small,  slender,  not  unlike  P.  aitiet»- 
latui  Hinds,  but  without  the  articulations;  with  only  10  ribs  on  the  last  whorl 
instead  of  14;  with  ei^t  or  nine  whorb;  the  suture  appressed,  the  spiral  sculpture 
of  flattish  threads,  larger  and  flatter  on  the  base;  between  sutures  two  or  three 
spirab  more  prominent  than  the  rest  and  swollen  where  they  pass  over  the  axial 
ribs;  aperture  simple,  lips  not  callous,  pillar  without  a  keel  anteriorly;  the  canal 
short,  thesiphonal  notch  deep.  Length,  23;  diameter,  8.5;  length  of  last  whorl, 
13  mm.    (Cat.  No.  212111,  n.S.N.M.)    Ranges  from  Cf^  St.  Lucas  to  Panama. 

Phos  minuaouliis  Dall,  new  species.  Shell  very  small  and  thin,  with  about  six 
whorb  without  the  nucleus;  whorb  rounded,  suture  distinct,  with  two  undu- 
lated spiral  threads  in  front  of  it,  and  in  front  of  them  six  flattened  threads  with 
wider  channelled  interspaces  between  the  sutores  on  the  penultimate  whorl; 
these  are  not  swollen  when  they  cross  the  ribs,  of  which  on  the  last  whorl  there 
are  14,  with  wider  interspaces;  there  are  no  intercalary  spirab;  outer  lip  slightly 
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varicose,  wiUi  about  10  short  internal  liiae;  labium  smooth  with  no  subsutural 
callus  and  no  anterior  keel  on  the  pillar.  Length,  12;  diameter,  5;  lengUi  of  last 
whorl,  8  mm.  (Cat.  No.  122775,  U.S.N.M.)  Dredged  in  Panama  Bay  in  26  to 
47  fothoms.    This  is  the  smallest  species  so  far  on  record. 

Genua  NASSASINA  Dali,  1889. 

Naasaxina  aolida  Dall,  new  species.  Shell  small,  solid,  strongly  sculptured,  short- 
fusiform,  dark  brown,  with  white  spots  on  the  ribs  in  front  of  the  periphery 
on  the  last  whorl;  there  are  about  six  rapidly  increasing  sculptured  and  three 
smooth  nuclear  whorls;  sculpture  of  seven  strong  rounded  axial  ribs,  obsolete  on 
the  base,  overrun  by,  between  the  sutures,  three  very  strong  spiral  cords,  the  most 
prominent  pair  being  peripheral;  the  other,  just  in  front  of  the  appressed  suture 
becomes  obsolete  on  the  last  whorl;  the  whorl  slightly  in  front  of  the  latter  cord  is 
constricted,  the  constriction  corresponding  to  a  prominent  callosity,  or  nodule  on 
the  inside  of  the  outer  lip;  the  entire  surface  is  also  covered  by  very  fine  uniform 
sharp  spiral  threads;  the  canal  is  short  and  slij^tly  directed  to  the  ri^^t;  the  aper- 
ture is  small,  the  labiimi  with  a  thin  coarsely  Urate  callus  and  a  laige  subsutural 
callosity;  the  outer  lip  beside  the  nodosity  above  referred  to  has  five  well-devel- 
oped denticles  and  is  internally  thickened  but  not  varicose.  Length,  12;  diam- 
eter, 6 ;  length  of  aperture  including  the  canal,  5  mm.  Near  La  Paz,  Gulf  of  Cali- 
fornia, in  8  fathoms.    (Cat.  No.  274095,  U.S.N.M.) 

Genua  HINDSLk  Adama,  ISSS. 

tn-nAi^a.  pexidezia  Dall,  1910.    Gulf  of  California,  near  La  Pas. 

Genua  NOBTHIA  Gray,  1847. 

Northia  northiae  Gray,  1833. 

This  is  Buccinwn  serratum  Dufresne,  in  Eiener,  1834,  not  of  Brocchi,  1814;  and 
B.  pristia  Deshayes,  1844.    It  ranges  from  the  Gulf  of  California  to  Guayaquil. 

In  the  proceedings  of  the  United  States  National  Museum,  volume 
26;  page  350, 1  called  attention  to  the  fact  that  no  species  of  Oovidia 
was  yet  known  from  the  Pacific  coast.  Since  then  the  supposed  defi- 
ciency has  been  supplied  by  the  discovery  among  some  unworked 
small  shells  from  the  Gulf  of  California  of  a  new  species  of  that  genus. 

Genua  GOULDIA  €•  B.  Adama,  1847. 

Oouldia  calif omica  Dall,  new  species.  Shell  small,  thin,  white,  with  touches 
of  brown  along  the  dorsal  border,  ovate-triangular,  the  anterior  lateral  tooth 
large  and  prominent,  the  pallial  line  hardly  sinuated;  sculpture  reticulate,  the 
concentric  sculpture  more  prondnent  in  the  middle  of  the  disk,  the  radial  toward 
the  ends  of  the  valves;  the  inner  valve  margins  smooth.  Length,  6;  height, 
5.5;  diameter,  3  mm. 
Gulf  of  California  near  La  Paz,  in  21  fothoms.  (Cat.  No.  211736,  U.S.N.M.) 
This  is  a  smaller  and  frailer  species  than  either  of  those  of  the  Atlantic  coast. 
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DESCRIPTIONS  OF  SEVEN  NEW  SPECIES  OF  RED  SPIDERS. 


By  E.  A.  MoGbbgob, 

Of  the  Bureau  of  Entomology  f  TMUd  States  Department  of  AgrievUiire. 


Six  species  of  Tetramy^iMS  and  one  of  TetranycMna  are  herein  de- 
scribed for  the  first  time.  Two  of  these  from  South  America  and  five 
from  North  America  are  of  some  economic  importance.  One  discolors 
the  leaves  of  American  holly,  one  injures  at  times  the  appearance  of 
the  beautiful  western  white  oak,  and  one  saps  the  vitality  of  the  large 
huckleberry  of  the  Cascade  region. 

TBTKANTCHUS  PBBCIANUS.  m 


Color,  translucent  yellowish  green.  Eyes  (in  mounted  material) 
clear,  directly  over  front  mai^in  of  coxae  11.  Dorsal  bristles,  24  in 
number,  not  arising  from  tubercles,  for  the  most  part  very  short  and 
weak,  distributed  on  dorsal  aspect  of  body  in  about  the  usual  arrange- 
ment. Body  of  female  rhombic-ovate,  widest  across  hind  margin  of 
cephalothorax,  which  is  slightly  emarginate  in  front;  male  cuneate- 
pentagonal,  widest  across  hind  margin  of  cephalothorax,  which  is 
truncate  in  front,  abdomen  tapering  to  acute  point  posteriorly. 
Mandibular  plate  considerably  more  than  twice  as  long  as  broad, 
margins  subparallel,  with  a  very  distinct  anterior  emargination. 
"Thumb"  of  palpus  very  short  in  proportion  to  its  width,  bearing  at 
its  tip  a  relatively  large,  subconical  "finger,''  whose  base  is  half  as 
wide  as  tip  of  **thumb,"  length  of  'Hhumb"  and  terminal  ''finger'' 
together  equaling  width  of  **  thumb. "  On  its  rather  tnmcate  tip,  on 
opposite  sides  of  the  '^finger,"  are  two  stout  spines  or  pseudo-fingers 
(not  much  thicker  than  hairs);  on  upper  side,  about  one-third  to 
base,  is  a  small  ''finger,"  and  between  this  and  base  are  two  short 
hairs,  the  distal-most  one  of  which  appears  to  arise  adjacent  to  the 
small  "finger."  The  claw  on  the  penultimate  joint  reaches  far  beyond 
the  middle  of  the  "thumb;"  a  hair  arises  latcfl'ally  from  the  center  of 
the  "  thimib,"  and  another  from  a  similar  position  on  the  penultimate 
joint.  The  legs  are  unusually  short,  in  the  female  distinctly  less 
than  the  width  of  the  body,  in  the  male  barely  exceeding  the  width 
of  body.  Femur  I  considerably  less  than  twice  as  long  as  wide,  about 
half  again  as  long  as  tarsus  I.    Tibia  I  just  equaling  patella  I,  which 
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barely  equals  trochanter  I.  Tip  of  tarsus  bears  a  stout,  sicktenshaped 
claw,  which  is  undeft  to  its  tip;  arismg  from  the  under  face  of  this 
claw,  near  its  base,  are  six  weak  spines,  which  are  less  than  one- 
fourth  the  length  of  the  main  claw.  The  usual  series  of  four  capitate 
hairs  arise  by  the  sides  of  the  base  of  the  claw  from  the  tip  of  the 
short  onychium.    The  egg  is  unknown  to  the  writer. 

Type.— C9,t.  No.  20164,  U.S.N.M. 

The  type  material  was  collected  by  Mr.  E.  W.  Rust  ''along  the  line 
of  the  Ferrocarril  Central  del  Peru  near  La  Legua  (between  lima 
and  Callao),  Peru,  South  America,  January,  1913,  from  the  under- 
side of  willow  {Salix,  species)  leaves."  The  species  is  somewhat 
intermediate  between  71  bicciar  Banks  and  T.  yothersi  McGregor, 
but  is  in  no  wise  closely  allied  to  either  species. 

Notes. — ^An  ample  series  of  measurements  of  mounted  materia 
in  fair  condition  have  yielded  the  following  averages  for  adults  of 
both  sexes. 


Bex. 

Length    (not 

iDolndlzig 

palpi). 

Width, 

Powleg. 

'P^nnftle . 

mm. 

0.299 

0.237 

mm. 

0.205 

0.168 

mm. 
0.173 
0.177 

Mii^lft 

The  relative  lengths  of  the  leg  joints  are  as  follows:  Coxa  9,  tro- 
chanter 10,  femur  16,  patella  9.5,  tibia  9.5,  tarsus  10. 

Mr.  Rust  states  that  the  presence  of  this  species  causes  the  willow 
leaves  to  turn  yellow  and  drop,  but  did  not  appear  to  greatly  injure 
the  trees.  He  says  that  the  individuals  live  in  restricted  colonies 
under  small,  compact  webs  which  almost  completely  conceal  them. 
These  webs,  according  to  Mr.  Rust,  resemble  very  much  the  webs 
under  which  many  true  spiders  deposit  their  egg?.  No  predaceous 
species  were  observed  in  the  mite  colonies. 

TETRANTCHUS  RU8TI»  new  ipedeB. 

Color  ranging  from  yellowish  or  greenish  to  red.  Eyes  (in  mounted 
material)  translucent,  directly  over  coxae  II  and  between  subfrontal 
and  posterior  cephalothoracic  bristles.  The  dorsal  epidermal  append- 
ages are  not  distributed  to  conform  with  the  usual  arrangement  for 
this  genus,  but  a  series  of  26  shortish,  nontapering,  sparsely  serrate, 
rod-l^e  appendages  are  distributed  on  the  dorsal  aspect  of  the  body 
as  follows:  One  at  either  side  of  mandibular  plate  anteriorly,  one 
just  anterior  to  each  eye,  one  just  posterior  to  each  eye,  six  forming  a 
fringe  at  hind  margin  of  body,  three  along  each  side  of  abdomen,  a 
series  of  four  along  the  anterior  margin  of  abdomen,  one  on  either 
side  of  median  axis  in  line  with  coxae  III,  and  one  on  either  side  of 
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median  line  near  hind  maigin  of  abdomen.  Body  of  female  ovate, 
widest  across  front  region  of  abdomen,  slightly  obese  for  the  size  of 
legs;  cepahalothorax  rather  evenly  rounded  anteriorly  with  a  slight 
truncate  border  overlying  the  palpi;  male  elongate-sagitate  in  out- 
line, legs  conspicuously  long  for  size  of  body.  Mandibular  plate 
slightly  over  half  as  wide  as  long,  tapering  gradually  forward,  with 
almost  no  emargination  anteriorly.  "Unmib"  of  palpus  subcylin- 
drical,  belling  considerably  at  base,  upper  surface  indented  near  cen- 
tral point;  tip  of  "thumb"  bearing  three  "fingers,"  one  at  inferior 
angle  conical  and  three  times  as  long  as  thick,  one  at  superior  angle 
slender  and  eight  times  as  long  as  thick;  a  slender  "finger"  between 
these  at  inner  angle  which  in  size  is  intermediate  between  them.  A 
reduced  "finger"  and  a  slender  spine  arise  side  by  side  from  the 
indentation  of  the  upper  side  of  "thumb";  a  hair  arises  latero-ven- 
trally  from  near  base  of  "thumb."  The  claw  of  the  penultimate 
joint  reaches  to  the  subbasal "  finger. "  Legs  of  female  are  of  average 
length,  barely  less  than  that  of  body;  those  of  male  are  slightly 
more  than  half  again  as  long  as  body.  Femur  nearly  five  times  as 
long  as  thick,  from  three-quarters  again  to  twice  as  long  as  tarsus. 
Tibia  about  a  quarter  again  as  long  as  patella,  which  is  two  and  a 
half  times  as  long  as  trochanter.  Rdative  length  of  joints  are 
as  follows:  Coxa,  6;  trochanter,  4;  femur,  15;  patella,  10.3;  tibia, 
12.7;  tarsus,  8.5.  Tip  of  tarsus  not  provided  with  a  claw.  The 
usual  series  of  four  capitate  hairs  arise  from  the  end  of  the  onychium. 

Type.— C^t.  No.  20170,  U.S.N.M. 

The  tyi>e  material  from  Mira  Flores  Station,  Departmento  of  Piura, 
Hacienda  "San  Jacinto,"  Peru,  South  America,  October  15,  1912, 
on  papaya  {Cwrica  papaya).  Collected  by  Mr.  E.  W.  Rust.  Alhed 
to  T.  lotus  of  Europe,  but  closest  to  T.  Ixmksi  McGr^or,  from  which 
it  may  be  distinguished  as  follows: 

T.  hanJcsi:  Body  widest  across  middle  of  cephalothorax;  length 
of  body  of  male  barely  exceeding  width;  18  spatulate-serrate  hairs 
comprise  the  dorsal  series  of  epidermal  appendages;  palpal  "  thumb" 
with  a  single  terminal  "finger;"  mandibular  plate  distinctly  emar- 
ginate. 

T.  rusti:  Body  widest  across  anterior  region  of  abdomen;  length  of 
body  of  male  two-thirds  again  as  long  as  wide;  26  slightly  serrate  rod- 
like hairs  comprise  the  dorsal  series  of  epidermal  appendages;  palpal 
"thimib"  with  three  terminal  "fingers;"  mandibular  plate  not 
clearly  emarginate. 

Notes. — ^Mr.  Rust  writes  that — 

A  bad  infestation  injures  the  lai{;e,  tender  leaves  of  the  papaya  in  much  the  same 
way  that  cotton  is  injured  by  T,  fnmaculattu.  Very  abundant,  feeding  on  the  upper 
sides  of  medium-agea  leaves,  but  very  little  web  was  seen.  In  short  the  species  in 
life  behaves  and  appears  so  much  like  T,  bimaeukUui  that  I  supposed  from  a  super- 
ficial examination  that  they  were  one  and  the  same.  In  color,  uke  T.  bimacukUut, 
ranging  &om  yellowish  and  greenish  to  red.    No  predaceous  species  were  noted. 
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An  ample  series  of  measurements  of  individuals  of  this  species  have 
yielded  the  following  averages: 


8«E. 

Length  (exdu- 
dTeofpatpl). 

WIdttL 

Fofdag. 

Ffffnftl^^, 

mm. 
0.325 
.282 

ffWt, 

0.245 
.175 

0.302 
.405 

14^]f^. ... 

TETRANTCHUS  MONT1COLUS,  m 

Body  of  a  rather  uniform  pale  amber  color.  Eyes  pale ;  one  cornea 
on  each  side  dose  behind  the  subfrontal  bristle,  behind  which  are  the 
carrot-colored  eye  spots.  Legs  and  palpi  rather  paler  than  body. 
Dorsal  bristles  colorless,  distinctly  plumose,  26  in  four  rows,  the  long- 
est about  five-ninths  the  width  of  body.  Body  pyriform-eUiptic, 
usually  widest  between  legs  11  and  III.  Mandibtdar  plate  nearly 
three  times  as  long  as  broad,  narrowed  considerably  anteriorly  to  a 
well-rounded,  unemarginated  tip.  ''Thumb''  of  palpus  two-thirds 
as  long  as  broad,  bearing  on  its  truncate  tip  a  subcorneal  ''finger,'' 
whose  base  is  only  two-fifths  as  wide  as  the  tip  of  the  "  thumb."  On 
its  upper  distal  comer  are  two  pin-shaped  pseudo-fingers,  in  length 
somewhat  exceeding  the  terminal  "finger,"  on  upper  side,  about  a 
third  the  distance  to  base,  is  a  very  small  "finger;"  and  immediately 
proximad  to  this  is  a  short  hair.  Another  similiar  hair  occurs  on  the 
upper  side  just  at  base;  a  hair  arises  on  the  ventral  aspect  of  the 
"thumb."  Hie  claw  of  the  penultimate  joint  does  not  reach  quite 
to  the  dorsal "  finger."  The  l^s  are  short,  not  much  over  two-thirds 
the  length  of  body  (exclusive  of  palpi).  Femur  a  little  more  than 
twice  as  long  as  wide,  not  quite  as  long  as  tarsus;  tibia  a  little  longer 
than  patella,  which  is  five-sevenths  again  as  long  as  the  trochanter. 
Relative  length  of  joints  is  as  follows:  Coxa,  8;  trochanter,  7;  femur, 
20;  patella,  12;  tibia,  14;  tarsus,  22.  Tip  of  tarsus  bears  a  daw 
which  is  bent  near  its  middle  and  cleft  into  six  slightly  curved  spurs. 
The  customary  four  capitate  hairs  arise,  two  on  either  side  by  base  of 
daw,  tarsal  claw  of  male  differing  from  that  of  female  in  that  its  six 
divisions  are  much  shorter  and  more  abruptly  accuminate.  The 
collar  trachea  is  rather  novel;  it  runs  downward  and  backward  from 
the  pore,  then  turns  suddenly  upward  and  backward  to  form  an  angle 
of  about  130^,  and  then  the  superior  arm  bends  abruptly  forward  and 
upward,  paralleling  the  inferior  arm.  The  superior  arm  is  much 
shorter  and  of  somewhat  smaller  caliber  than  the  inferior  arm.  The 
penis  is  of  unusual  ty}>e.  The  short  inner  lobe  is  rod-like  for  most  of 
its  lengtli  and  then  expands  suddenly  to  form  the  prominent  basilar 
lobe;  Uie  outer  shaft  arises  as  a  rod-like  structure  not  materially 
stouter  than  the  inner  lobe,  and  for  orne-third  its  length  is  directed 
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about  continuous  with  the  inner  lobe,  but  bends  slightly  downward, 
then  extending  backward  as  a  stittight,  slender  spur,  terminating  in  a 
very  sharp  point. 

Type.— Cfit.  No.  20165,  U.S.N.M. 

The  ty^pe  material  is  from  the  south  slope  of  Mount  Hood,  Oregon, 
above  Government  Camp,  at  an  altitude  of  6,000  feet,  August  23, 
1915,  from  underside  of  leaves  of  large-berried  huckleberry  (Vac- 
cinium,  species).  C!onsiderable  discoloration  and  dropping  of  leaves 
accompanies  the  mite's  activities.  Tlie  species  is  radier  close  to  T. 
oregonensis,  described  herein,  but  is  readily  distinguished  from  the 
latter  through  the  marked  differences  in  the  form  of  the  penis  and 
collar  trachea.  As  far  as  we  know  this  establishes  a  record  for  alti- 
tude for  a  red  spider  species. 

TBTSANTCHUS  OKBGONBNSIS,  aew  ipedeB. 

Color,  straw-color  or  pale  yellowish  amber;  lateral  spots  lacking 
or  very  inconspicous.  Eyes  pale,  a  single  one  on  either  side  near 
base  of  subfrontal  bristles.  Legs  and  palpi  paler  than  body.  Dorsal 
bristles,  26,  in  four  rows,  plumose,  pale,  longest  bristle  (subfrontal) 
equal  to  half  the  breadth  of  body.  Body  elUptic-ovate,  0.304  mm. 
long  by  0.142  mm.  wide;  vertical  thickness  of  body  greatly  reduced. 
"Thumb"  of  palpus  very  short,  nearly  half  again  as  wide  as  long, 
bearing  at  its  tip  a  fairly  ample  "finger,"  whose  base,  however,  is 
slightly  more  than  one-third  the  width  of  "thumb"  at  tip.  On  its 
upper  distal  comer  are  two  pseudo-fingers;  on  upper  side  hardly 
midway  to  base  is  a  very  small  "finger"  or  sensilla,  and  between 
this  and  base  are  two  short  hairs;  a  hair  arises  latero-ventrally  from 
the  center  of  the  "thumb."  Hie  claw  on  the  penultimate  joint 
reaches  to  the  dorsal  "finger."  The  spur  on  the  second  joint  of  the 
male  palpus  is  rather  long  and  tack-like.  The  l^s  are  rather  short, 
about  three-fourths  the  length  of  body.  Femur  hardly  twice  as 
long  as  wide,  equaling  the  tarsus;  tibia  one-fourth  longer  than  patella, 
which  barely  surpasses  the  trochanter  in  length.  Relative  length  of 
joints  as  follows:  Trochanter,  10;  femur,  21;  patella,  11;  tibia,  14; 
tarsus,  21.  Tip  of  tarsus  bears  a  claw,  which  is  strongly  bent  below 
its  middle;  the  portion  beyond  this  point  is  cleft  into  six  nearly 
straight  claw  divisions,  the  two  inner  of  which  are  somewhat  stronger 
than  the  others.  The  usual  series  of  four  capitate  hairs  arise  by  the 
sides  of  the  claw  base.  CoUar  trachea  of  novel  type;  runs  backward 
and  downward  as  a  straight  even-calibred  tube,  and  then  bends 
sharply  upward  into  a  short  wide  chamber,  the  two  arms  making  an 
angle  with  one  another  of  less  than  90^.  In  the  one  rather  poor  male 
specimen  the  penis  shaft  appears  to  taper  gradually  to  a  strong, 
unbarbed  hook. 

Type.— Ce^t.  No.  20166,  U.S.N31. 
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The  type  material  is  from  Portland,  Oregon,  September  2,  1015, 
from  wild  cherry  {Prunua,  spedea),  collected  by  the  author.  Tbe 
species  is  nearest  T.  monticolu8f  herein  described,  from  which  it  is 
readily  separable  through  the  collar  trachea  and  penis  characters. 

TVTSANTCHIJS  WIf  JiAMlTTI,  — w  iptd— . 

Color,  pale  lemon-yellow.    Eyes  single  on  each  side.    Legs  and 
palpi,  pale  color.    Dorsal  bristles  not  arising  from  tubercles.    Body 
of  female  elliptical,  four-fifths  again  as  long  as  broad,  widest  betw^een 
legs  HE;  length,  0.25  mm.;  breadth,  0.14  mm.    Bristles,  about  22, 
in  four  dorsal  rows,  the  longest  about  half  the  width  of  the  body. 
Mandibular  plate  with  parallel  sides,  2|  as  long  as  broad,  rounded  at 
tip  with  no  emargination  visible.    ''Thumb''  of  palpus  of  very  unus- 
ual form— semispherical  or  subcorneal,  bearing  at  its  tip  a  veiy 
slender,  long '' finger" ;  on  its  upper  side  near  apex  are  two  pin-shaped 
pseudo-fingers,  and  on  same  side  about  midway  to  base  is  a  "finger'' 
shorter  and  even  thinner  than  terminal  ''finger;"  between  this  and 
base  are  two  slender  hairs  a  trifle  longer  than  subbasal  "finger";  a 
slender  hair  arises  latero-ventrally  one-third  the  distance  from  tip  to 
base  of  "  thumb."    The  daw  on  the  penultimate  joint  does  not  reach 
to  subbasal  "finger."    The  legs  are  rather  short;  forelegs  about  four- 
fifths  the  length  of  body.    Femur  about  two  and  one-half  times  as 
long  as  thick,  barely  longer  than  the  tarsus;  tibia,  and  patella  equal. 
Tip  of  tarsus  bears  a  daw  which  is  rather  strongly  bent  near  base  and 
only  slightly  arched  for  the  rest  of  its  lentgh;  it  appears  to  be  undeft 
for  over  half  its  length,  and  then  divided  into  six  dosely  appressed 
spines.    Hie  usual  series  of  four  capitate  (tenent)  hairs  arise  in  pairs 
by  the  sides  of  the  daw  base.    The  collar  trachea,  opening  medially 
in  a  pore,  runs  first  downward  and  backward,  then  upward  and 
backward,  and  then  upward  and  slightly  forward.   It  is  of  nearly  even 
caliber  throughout,  but  gradually  enlarges  a  trifle  toward  the  hind 
end.    Viewed  as  a  whole  it  is  very  nearly  sickle-shaped.    The  penis 
is  simple  in  structure,  the  shaft  being  very  gradually  attenuated  to 
an  extremdy  sharp  point;  it  is  very  slightly  bent  just  distad  to  the 
middle,  but  is  generally  straight. 

Type.— Chi.  No.  20169,  U.S.N31. 

The  type  material  is  from  Oregon  City,  Oregon,  August  22,  1915, 
from  the  leaves  of  the  white  oak  (Quercus  hhaia),  collected  by  the 
author.  The  presence  of  this  spedes  on  oaks  is  revealed  from  a  dis- 
tance through  the  rusty  appearance.  The  species  appears  to  be 
quite  aberrant,  but  finds  its  nearest  ally,  perhaps,  in  Neotetranychus 
rubi  of  Tr&g&rdh. 

TBTRANYCHUS  ILICIS»  mbw  ipedeB. 

Color,  from  ferruginous  to  reddish-brown,  with  a  pale  pink  area 
embracing  central  portion  of  the  cephalothorax;  darker  than  most 
red  spider  species.    Eyes   conspicuous,   carmine.    Dorsal  bristles 
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colorless,  arising  from  rather  prominent  tubercles,  densely  clothed 
with  distally  pointing  barbules;  subfrontal  bristle  one-fourth  again 
as  long  as  frontal  one.  Body  rotund-elliptical;  male  much  less 
rotund,  narrowed  backward.  Bristles  about  22  in  four  rows,  in 
length  averaging  about  fiye-eevenths  the  width  of  body.  Mandibu- 
lar plate  three-fourths  again  as  long  as  wide,  narrowed  somewhat 
anteriorly  to  a  rounded  tip,  which  is  distinctly  emarginate  in  the 
female.  Palpi  pale  pink,  Uke  cephalothorax.  ''Thumb''  of  palpus 
not  greatly  shortened  axially,  the  thickness  at  middle  being  about 
nine-tenth^  of  its  length,  bearing  at  its  tip  a  slightly  clavate  "  finger," 
whose  base  is  less  than  half  as  wide  as  the  tip  of  the  "  thumb ;"  on  its 
upper  distal  comer  are  two  spine-like  pseudo-fingers;  on  upper  side 
almost  midway  to  base  is  a  greatly  reduced  ''fijiger,"  about  one- 
fourth  as  thick  as  the  terminal  ''finger,"  and  between  this  and  base 
are  two  short  stout  hairs  rather  similar  to  the  pseudo-fijigers.  A 
hair,  similar  to  the  upper  basal  one,  arises  laterally  from  the  center 
of  the  "  thumb."  The  claw  of  the  penultimate  joint  reaches  just  be- 
yond the  dorsal  "fijiger."  The  legs  are  pale  amber-color,  not  quite 
as  long  as  width  of  body.  Femur  three  and  one-half  times  as  long 
as  wide,  somewhat  exceeding  tarsus.  Tibia  nearly  a  third  longer 
than  patella,  which  is  nearly  twice  the  length  of  the  trochanter.  Tip 
of  tarsus  bears  a  stout  claw,  which  is  sicklenshaped;  six  weak  spines 
arise  perpendicularly  from  the  claw  a  short  distance  from  its  base. 
The  usual  series  of  four  capitate  hairs  are  present,  two  on  each  side 
fusing  to  form  a  swollen  pedicel  which  are  set  on  the  onychium  on 
either  side  of  the  main  daw  base.  Relative  lengths  of  leg  joints  as 
follows:  Coxa,  15;  trochanter,  7;  femur,  26;  patella,  12;  tibia,  15; 
tarsus,  23.  The  collar  trachea,  opening  medially  in  a  pore,  runs 
downward  in  an  almost  straight  line  and  just  above  the  ventral  end 
bends  sharply  backward  and  expands  into  an  eUiptical  chamber, 
which  is  twice  the  caliber  of  the  linear  portion. 

Penis  appears  to  be  about  intermediate  between  the  T.  tdariua 
type  (as  figured  by  Ewing)  and  that  of  T.  monticolvs  (herein  figured); 
the  inner  lobe  appears  to  be  longer  than  the  shaft  proper,  rodlike, 
and  somewhat  slender;  a  well-developed  basilar  lobe  occurs  dor- 
sally;  the  shaft  is  comparatively  short  and  thick  and  bends  abruptly 
downward  and  slightly  forward  to  form  the  stout  hook,  which  ter- 
minates in  a  rather  strai^t,  unbarbed,  very  sharp  spur.  The  egg 
is  slightly  depressed  globose  and  bears  a  stalk  which  about  equals  the 
height  of  the  egg. 

Type.— Ce^t.  No.  20167,  U.S.N  Ji. 

The  type  material  is  h*om  Batesburg,  South  Carolina,  January  6, 
1916,  from  the  upper  and  under  sides  of  American  holly  leaves  {Ilex 
opaca),  collected  by  Mr.  F.  L.  McDonough  and  the  author.  Hie 
species  is  in  the  ^up  comprising  T.  pUosw  Canestrini  and  Fanzago, 
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T.  ununguia  Jacobs,  both  of  Europe,  and  T.  yatheni  McGregor,  of 
America.  The  preeent  species  also  bears  some  likeness  to  Ttfig&rdh's 
genus  Schusoietranydi/u8  in  the  presence  of  two  main  divisions  of  the 
tarsal  claw. 

TSnUNTGHINA  MACDCM OUOm,  Mw  iptriM. 

Color,  bright  ferruginous  to  orange  red.  Dorsal  cuticular  appen- 
dages, 26,  arising  from  very  prominent  tubercles,  arranged  as  follows: 
Two  h*ontals,  2  subfrontals,  5  on  each  side  along  the  lateral  margins  of 
the  abdomen,  8  grouped  on  the  hind  r^on  of  abdomen,  and  4  near 
the  center  of  abdomen.  Each  appendage  is  rather  filiform,  appressed 
pliunose,  slightly  thicker  at  tip  than  at  base,  tinged  with  red.  Body 
eUiptical,  widest  equatorially;  cephalothorax  truncate  in  front; 
abdomen  rounded  behind.  Mandibular  plate  with  sides  arching  to  a 
narrow,  imemarginated  tip.  Palpi  stout,  bearing  in  all  ei^t  spines; 
''Thumb"  of  palpus  three  times  as  long  as  thick,  bearing  two  spines 
at  tip,  two  dorsaUy  and  one  ventrally;  claw  of  penultimate  joint 
reaching  two-thirds  distance  to  tip  of  ''thumb."  Legs  I  of  female 
almost  two  and  a  half  times  the  length  of  body;  tibia  I  a  trifle  oyer 
one-third  the  length  of  entire  leg;  tarsi  I  sli^tly  swollen  immediately 
behind  tip;  tarsus  on  its  tip  bears  a  single  claw,  which  is  neaiiy 
straight  for  two-thirds  its  length  and  is  then  bent  to  form  a  short 
hook;  the  claw  is  plumose,  bearing  1 1  pairs  of  capitate  spines.  Aris- 
ing from  the  onychium  by  the  sides  of  the  claw  base  (much  as  in  the 
case  of  Tetranyehus)  are  the  four  tenent  hairs,  the  two  on  each  side 
united  at  base  into  a  swollen  pedicel.  Comparative  length  of  seg- 
ments of  leg  I  of  female  as  follows:  trochanter,  4;  femur,  35;  patella, 
5;  tibia,  36;  tarsus,  16.    L^  I  of  male  three  times  the  length  of  body. 

Type.—CsLt.  No.  20168,  U.S.N.M. 

The  type  material  was  collected  by  Mr.  F.  L.  McDonou^  at 
Quincy,  Florida,  June  5,  1915,  on  the  underside  of  leaves  of  Oxalis 
stricta.  The  species  is  probably  closest  to  Tetranychina  {NeophUr 
lobma)  harii  of  Ewing,  but  is  easily  separable  from  the  latter  as 
follows: 

T.  maedanougM:  Body,  0.43  mm.  by  0.35  mm.;  dorsal  bristles 
enlarged  toward  end;  differently  distributed  (from  that  of  T.  harti): 
tarsi  I  somewhat  swollen  at  end;  palpus  bears  eight  bristles. 

T.  harti:  Body,  0.64  mm.  by  0.44  mm.;  dorsal  bristles  accuminate 
to  tip;  none  of  1^  joints  swollen;  palpus  bears  six  bristles. 

Mr.  McDonough  says  that  the  species  is  gregarious,  living  in  small 
colonies,  just  as  is  the  case  with  red  spiders,  and  that  the  effect  on 
the  leaves  is  exactly  similar  to  the  work  of  red  spiders. 
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EXPLANATION  OF  PLATES. 

[DiKwlOii  bj  the  MiUior.| 

FtiLTB  101. 

TetranjfdiuB  perutianut. 
Fio.  1.  Female,  donal  view. 

2.  Male,  donal  view  (bristles  not  shown). 

3.  Left  eye,  seen  from  above. 

4.  Mandibular  plate,  showing  normal  extrusion  from  cephalothoraz. 
6.  Left  foreleg,  seen  from  above. 

6.  Extremity  of  left  palpus  (viewed  from  outside),  showing  "thumb,"  "fingers," 

daw,  and  other  appendages. 

7.  Tarsal  appendages  (lateral  view),  showing  onychium,  claw,  and  tenent  hairs. 

Figures  3,  4,  6,  and  7  were  drawn  with  oil-immersion  lens  and  camera  lucida.    In 
figures  1  and  2  the  legs  are  shown  foreshortened  through  lack  of  uncontracted  specimens. 

FtiiLTB  102. 
Tetransfchus  ruttiL 

Fio.  1.  Male,  dorsal  view,  bristles  not  drawn. 

2.  Mandibular  plate,  showing  also  stylets  and  spina. 

3.  Profile  view  of  typical  dorsal  appendage. 

4.  Tarsal  appendages  (lateral  view),  showing  onychium,  terminal  protruber- 

ances,  and  tenent  hairs. 
6.  Extremity  of  left  palpus  (viewed  from  inside),  showing  "thimib,"  "fingers," 

claw,  and  other  appendages. 
6.  Female,  dorsal  view. 

Figures  2,  3,  4,  and  5  were  drawn  with  oil-immersion  lens  and  camera  ludda. 

PlATB  103. 

Telranifchut  numticolut, 
Fio.  1.  Penis,  lateral  view. 

2.  Collar  trachea,  from  right  side. 

3.  Tarsal  appendages  of  leg  II  of  female  (lateral  view),  showing  onychium,  claw, 

and  tenent  hairs. 

4.  Tarsal  appendages  of  male  (lateral  view). 

5.  End  of  right  palpus  (viewed  from  outside),  showing  "thumb,"  "fingers," 

claw,  and  other  appendages. 

6.  Frontal  and  subfrontal  bristles  and  eye  of  right  side  (viewed  dorsally). 

Figures  1,  2,  3,  4,  and  5  were  drawn  with  oil-immendon  lens  and  camera  ludda. 

PlATB  104. 
Tetranydma  oregonermt, 

Fio.  1.  Collar  trachea,  from  right  side. 

2.  Right  leg  I,  from  outside. 

3.  Profile  view  of  adult  female. 

4.  Extremity  of  right  palpus  (viewed  from  outside),  showing  "thumb,"  "fin- 
•        gers,"  daw,  and  hairs. 

6.  Tarsal  appendages  (lateral  view)  showing  onychium,  daw,  and  tenent  hairs. 

Figures  1,  4,  and  5  were  drawn  with  oil-immersion  lens  and  camera  ludda. 
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Flats  106. 

Tntran^fckui  wiOamtiim, 

FtQ.  1.  PqdI0,  lateral  viefw  (owing  to  the  opaqueneas  of  body  the  innermoat  portion  of 
penia  waa  not  deaily  revealed). 

2.  Big^t  eye  and  baaal  portion  of  subfrontal  briatle,  from  above. 

3.  Tuaal  eztranity,  doml  view. 

4.  Collar  trachea  (viewed  from  tight  side). 

6.  Tuaal  appendages  (lateral  view),  showing  onychium,  claw,  and  tenent  hairs. 
6.  Extremity  of  right  palpus  (viewed  from  outside)  showing  "thumb,"  ''fingers," 
claw,  and  haira. 

Figurea  1,  2,  3,  4,  5,  and  6  drawn  with  oil-immernon  lens  and  camera  lucida. 

Plats  106. 

Tetranffchui  iUcU. 

Fig.  1.  Kight  leg  I,  ventral  view. 

2.  Tuaal  appendages  (lateral  view),  ahowing  onychium,  claw,  and  tenent  hairs 

(on  Chinaberry  fiom  Florida). 

3.  Frontal  and  subfrontal  bristles  (frontal  bristle  shown  only  in  part). 

4.  Tuaal  appendages  (lateral  view),  showing  onychium,  daw,  and  tenent  hairs 

(on  holly— Ikr  opaca). 
6.  Time  of  dorssl  bristles,  showing  attachment  in  tuberdes. 

6.  Extremity  of  right  palpus  (viewed  from  outside),  showing  "thumb,"  "fin^ 

gera,"  daw,  and  hairs. 

7.  Odlar  trachea,  from  right  dde. 

Figurea  2, 4, 6,  and  7  drawn  with  oil-immendon  lens  and  camera  lucida. 

Plats  107. 

Tttnuijffhinc  fnocdoficuf^it, 

FiQ.  1.  Bight  palpus  from  outside,  showing  "thumb,"  "thumb"  spines,  claw,  and 
other  appendages  (lateral  view). 

2.  Extremity  of  tarsus,  showing  claw  and  its  plumose  arrangement,  onychium, 

and  tenent  hairs. 

3.  Female  (dorsal  view),  showing  leg  stumps  and  dorsal  appendages. 

4.  Extremity  of  tarsus  (ventral  view),  showing  onychium,  plumose  claw,  and 

tenent  haira. 

5.  Female  (lateral  view),  showing  left  fordeg,  dorsal  and  ventral  appendages. 

Figures  1, 2,  and  4  drawn  with  oil-immendon  lens  and  camera  ludda. 
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New  Species  of  Red  Spiders. 

For  063CRIPTION  OF  PLATE  SEE  PAGE  589. 
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New  Species  of  Red  Spiders. 
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New  Species  of  Red  Spiders. 
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PARAPHERNALIA  OF  A  KOREAN  SORCERESS  IN  UNITED 
STATES  NATIONAL  MUSEUM. 


By  I.  M.  Casanowicz, 

JMistant  Curator,  Divition  of  Old  World  Artheology,  United  8tate$  National  Muieum. 


INTRODUCTION. 

The  collection  described  in  this  paper  consists  of  paraphernalia  of 
a  Korean  sorceress  or  exorcist  employed  in  the  exercise  of  her  calling. 
The  various  articles  were  acquired  by  the  United  States  National 
Museum  in  1896  through  the  agency  of  the  late  Hon.  W.  W.  Rock- 
hilly  formerly  envoy  extraordinary  and  minister  plenipotentiary  of 
the  United  States  to  China.  It  is  at  present  installed  in  the  Section 
of  Historic  Religions  in  the  old  building  of  the  Museum. 

THE  EELIGION  OF  EOBEA.^ 

The  earliest  religion  of  the  Koreans  was  very  probably  like  that  of 
most  primitive  peoples,  some  species  of  animism,  consisting  in  the 
worship  of  the  powers  and  elements  of  nature  conceived  as  spirits. 
In  372  A.  D.  Buddhism  was  introduced  into  Korea  from  China, 
which  by  the  middle  of  the  sixth  century  was  fully  established,  and 
for  three  centuries,  from  the  tenth  to  the  fourteenth,  was  the  dominant 
religion  of  Korea,  exercising  also  great  political  influence.  With  the 
accession  of  the  last  reigning  dynasty  of  Korea  (the  Ni  Taijo)  Budd- 
hism fell  into  disgrace  and  Confucianism  was  established  as  the 
official  cult.  Confucian  ethics  are  still  the  basis  of  moraUty  and  the 
social  order.  Ancestor  worship  is  also  imiversal.  It  is  however, 
shamanism,  which  is  the  belief  in  a  host  of  inferior  deities  or  spirits, 
for  the  greater  part  malevolent,  who  determine  the  fortunes  of  life, 
and  are  to  be  appeased  or  coerced  by  means  of  spells  or  incantations 
and  offerings — a  survival  of  the  primitive  animism,  that  domiiiates 
the  broad  masses  of  Korea.    To  the  Korean  the  world  is  populous 

lit  to  tob»r«m«iib«nd,wtthngaM  to  thestattments  niadoin  thefoUo^^  what  was  true 

in  KocMyeitarday  may  not  batriia  to-day  or  wIU  not  batraato-mocrow.   Tbingiaiidcaiidltioaaaraiiow 
fhfi"C'"g  in  the  "Immo^abla  east,"  and  It  may  b«  aasumed  that  the  pnaent  poUtlbal  and  social  status  of 
Eor«a»as  part  of  tha  ampire  of  Japan,  is  abo  ezsfcisiiig  a  modlfjing  hifldlBDoe  on  tha  n^ 
praotioes  of  tha  paopla. 

Prooeeoinqs  U.  8.  National  Museum,  Vou  61-No.  2168. 
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with  active  and  malevolent  beings  who  are  ready  at  any  moment  to 
fall  upon  him  in  wrath.  ''  If  he  goes  among  the  momitains,  they  are 
there ;  if  he  goes  into  his  inner  room,  they  are  there ;  if  he  travels  to  the 
remotest  comer  of  the  earth,  they  will  follow  him."*  They  haunt 
every  tree,  momitain,  watercourse;  they  are  on  every  roof,  ceiling, 
fireplace,  and  beam;  they  fill  the  chimney,  the  living  room,  and  the 
kitchen;  they  waylay  the  traveler  on  the  road;  in  short,  they  are 
everywhere.  To  their  influence  the  Korean  attributes  every  ill  by 
which  he  may  be  afiBicted,  bad  luck  in  any  transaction,  oflBicial  male- 
volence, loss  of  power  or  position,  and  especially  sickness,  whether 
sudden  or  prolonged. 

The  coimtless  legions  of  spirits  which  populate  the  earth,  the 
clouds,  and  the  air,  and  are  lurUng  everywhere,  may  be  divided  accord- 
ing to  their  attitude  to  man,  into  two  main  classes:  (1)  Demons 
in  the  proper  sense — that  is,  self-existent  spirits  whose  designs  are 
always  malicious,  and  spirits  of  departed  persons,  who  died  in  poverty 
and  distress  and  are  now  naked,  hungry,  and  shivering  vagrants,  and 
therefore  inflict  calamities  on  the  living  who  neglect  to  supply  their 
wants;  and  (2)  spirits  whose  natures  are  partly  kindly,  and  ghosts  of 
prosperous  and  good  people.  But  even  these  are  easily  offended  and 
act  with  extraordinary  capriciousness.' 

EXORCISTS  AND  SORCERERS. 

There  are  two  classes  of  shamans*  or  sorcerers  in  Korea:  TbePansu 
and  the  Mutang.  They  do  not  constitute  an  order,  nor  are  they 
linked  by  a  conmion  organization,  but  are  nevertheless  practically 
recognized  as  a  sort  of  priesthood,  inasmuch  as  they  are  the  mediators 
and  intercessors  between  the  spirits  and  the  people.  The  word  Pansu 
is  composed  of  pan,  "to  decide,''  and  «*,  "destiny,"  which  desfenate 
the  bearer  of  the  name  as  a  "fortune-teller."  But  this  describes  the 
office  of  the  Pansu  only  in  part.  Mutang  is  also  made  up  of  two  parts, 
mu,  "to  deceive/'  and  tang,  "company."  The  individual  is  some- 
times called  nvur-nyu  "deceiving  woman."    So  that  Mutang  may  be 

1 H.  B.  Halbert,  The  Passing  of  Korea,  New  York,  1006,  p.  406. 

s  Tbe  belief  in  Uie  poasIbiUty  of  the  reappearanoe  of  the  ^06t  or  specter  of  Uie  dead,  eitber  by  bel^ 
from  the  nethn^workl  by  a  sorcerer  or  sorooeea  (oomp.  1  Samuel  xxviU,  11  n,),  or  returning  oo  Its  own 
accord,  with  the  power  of  inflicting  harm  on  the  living,  was  also  general  among  the  ancient  Semitfls  and 
Egyptians,  and  is  still  in  vogue  in  the  East.  Especially  were  and  are  still  dreaded  the  spirits  of  such  as 
died  a  premature  or  violent  death  or  who  had  not  received  the  requisite  funerary  rites  aiidoOsringB.  Com* 
pare  Morris  Jastrow,  Die  Religion  BabylooJens  und  Assyrians,  Qiessen,  1906,  voL  1,  pp.  368»  373;  R.  Camp- 
bell Thompson,  Semitic  Magic,  Its  Origin  and  Development,  London,  1905,  pp.  2, 7, 18, 93;  A.  E.  W.  Budge, 
Egyptian  Magic,  London,  1901,  p.  219;  (}eorg  Steindorff,  The  Religion  of  the  Ancient  Egyptians,  New  York» 
1905,  p.  119;  James  Henry  Breasted,  Development  of  Religion  and  Thought  in  Ancient  Egypt,  Kew 
York,  1912,  p.  192;  T.  Canaan,  Aberglaube  und  Volksmedisin  im  Lande  der  Bfbel  (Abhandlungen  des 
Hamburgishen  Koloniallnstitut3,  vol.  20,  Hamburg,  1914,  p.  11).  In  like  manner  was  it  believed  that 
the  sorcerers  by  their  exorcisms  could  <'lay "  such  perturbed  spirits. 

•  '' Shanian  niay  be  applied  to  aU  persom,  niale  or  female,  whose  proftesiDn  is  to  have  direct  dealingi  wltli 
demons  and  to  possess  the  power  of  securing  their  good  will  and  averting  their  maUgnant  infinenoes  by  var» 
rious  magical  rites, charms,  and  incantations,  to  cure  diseases  by  ezoroisms,to  predict  ftiture  ev«nt8,aiMl  to 
Interpret  dreams."— L  B.  Bisht^,  Korea  and  Her  Neighbors,  p.  401. 
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rendered,  "deceiving  crowd/'  or  "bad  lot."  The  office  of  the  Fansu 
is  restricted  to  blind  men,  perhaps  owing  to  the  common  belief  among 
prunitive  peoples  that  those  who  have  been  deprived  of  physical 
sight  have  been  given  an  inner  spiritual  vision.  The  Mutwg  is 
always  a  woman,  generally  from  the  lower  dasses  and  of  bad  repute, 
and  her  calling  is  considered  the  very  lowest  in  the  social  scale. 

While  the  Fansu  is,  as  it  were,  bom  or  made  by  dint  of  his  loss  of 
eyesight,  the  Mutang  enters  upon  her  office  in  consequence  of  a 
"supernatural  call,''  consisting  in  the  assurance  of  demoniacal  pos- 
session, the  demon  being  supposed  to  have  become  her  double  and  to 
have  superimposed  his  personality  upon  hers.  The  "possession" 
is  often  accompanied  by  hysterical  and  pathological  symptoms.  The 
spirit  may  seize  any  woman,  maid  or  wife,  rich  or  poor,  plebeian  or 
patrician,  and  compel  her  to  serve  him,  and  on  receiving  ^e  "call  of 
the  spirit"  a  woman  will  break  every  tie  of  custom  and  relationship, 
leave  home  and  family  to  become  henceforth  a  social  outcast,  so  that 
she  is  not  even  allowed  to  live  within  the  city  walls.  But  notwith- 
standing her  low  social  status,  her  services  are  in  constant  demand* 
"In  traveling  through  the  country,  the  rmtUmg  or  sorceress  is  con- 
stantly to  be  seen  going  through  the  various  musical  and  dancing  per- 
formances in  the  midst  of  a  crowd  in  front  of  a  house  where  there  is 
sickness."  ^  And  at  the  dose  of  the  nineteenth  century  the  fees  annua% 
paid  in  Korea  to  the  sorcerers  were  estimated  at  $750,000.' 

BBLATION  OF  THE  PANSU  AND  MUTANG  TO  THE  SPIRITS. 

The  Fansu  acts  as  master  of  the  spirits,  having  gained  by  his  potent 
formulflB  and  ritual  an  ascendency  over  them.  By  his  spells  he  can 
direct  them,  drive  them  out,  and  even  bury  them.  The  Mutang  is 
supposed  to  be  able  to  influence  them  through  her  friendship  with 
them.  She  has  to  pray  to  them  and  to  coax  them  to  go.  By  her 
peif  ormances  she  puts  herseU  en  rapport  with  the  spirits  and  is  able  to 
ascertain  their  will  and  to  name  the  ransom  for  which  they  will 
release  the  victim  who  is  under  torment. 

FUNCTIONS  OF  THE  PANSU. 

While  in  practice  the  functions  of  the  Fansu  and  the  Mutang  largely 
overlap,  so  that  at  times  the  one  may  be  called  to  perform  the  serv- 
ices of  the  other,  theoretically  they  hold  two  distinct  fields  in  the 
domain  of  the  spirits,  corresponding  to  their  different  attitudes  to  the 
spirits. 

The  services  of  the  Fansu  may  be  comprised  under  two  general 
heads :  (1)  Divination  (chum) ,  and  (2)  exorcism  Qcywng) .  The  former 
occupies  by  far  the  larger  part  of  his  energies.    In  his  capacity  as 

1 1.  B.  Biabop,  Eoraa  and  Her  Neighbors,  p.  400. 
*  Enoyolopsdia  Biitaimios,  ed.  11,  yoI.  15,  p.  911. 

*— Proc.N.M.vol.51— 16 88 
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fortune  teller  and  clairvoyant  he  is  consulted  for  all  imaginable  rck- 
tions  of  life — whether,  for  instance,  an  offender  will  escape  punkhment, 
or  a  deserving  man  will  be  rewarded,  what  will  happen  during  the 
day,  the  week,  the  month,  and  up  to  the  point  of  death ;  what  was 
one's  condition  in  a  former  state  of  existence;  how  to  recoTer  a  lost 
article;  what  is  the  condition  of  a  distant  friend  or  relation ;  whether 
a  tree  may  be  cut  down  or  not  G>ecau8e  of  the  spirit's  inhabiting  it); 
whether  a  dream  that  one  has  had  augurs  good  or  evil;  when  one  is 
to  marry  in  order  to  secure  happiness;  when  a  son  will  be  bom; 
whether  a  woman  should  give  birth  to  a  child  in  her  own  house  or  go 
to  some  other  place  until  the  child  is  bom,  and  the  like. 

For  obtaining  his  answers  the  Pansu  employs  three  Bystems  of 
divination:  (1)  Dice  boxes  (saririong,  "number  box");  (2)  coins  (few- 
fun,  "money  divination  ")j  and  (3)  Chinese  characters  {chalk-chum, 
"book  divination") 

For  the  dice-box  divination,  also  called  tortoise  divination,  because 
the  box  was  formerly  in  shape  of  a  tortoise,^  a  box  containing  eight 
small  metal  rods  or  bamboo  splinters,  having  in  order  from  one  to 
eight  notches.  The  Pansu  makes  three  throws  of  one  rod  or  spliater 
each,  and  from  the  combination  of  the  notches  on  them  he  works  out 
the  answer  to  the  question.  In  the  money  divination  three  coins  out 
of  four  which  he  holds  in  his  hand  are  thrown  in  the  same  manner  as 
in  the  preceding  method,  and  the  combination  of  the  diaracters  on 
them  yield  the  supposed  answer;  while  for  the  book  divination  (the 
highest  form),  he  learns  the  hour,  day,  month,  and  year  of  the  birth  of 
the  inquirer,  and  from  the  Chinese  characters  which  depict  these  four 
dates  he  determines  the  answer.  The  responses  are  given  in  an 
enigmatic  poetical  formula  which  is  capable  of  a  double  meaning* 
like  the  Delphic  oracles  of  yore. 

The  performance  of  exorcism  by  a  Pansu  is  described  in  The  Korea 
Review  '  as  follows: 

The  Pansu  comes  into  the  presence  of  the  aMcted  and  food  is  laid  out  as  for  a  feast 
The  Ftosu  invites  the  various  spirits  to  come  and  feast,  such  as  the  house  spirit,  the 
kitchen  spirit,  the  door  spirit.  He  orders  them  to  go  and  invite  to  the  feast  the  evil 
spirit  that  has  caused  the  disease,  and  if  he  will  not  come,  to  call  upon  the  master 
spirit  to  compel  him  to  come.  When  he  arrives  the  Pansu  hids  him  eat  and  then  leave 
the  place  and  cease  to  torment  the  patient.  If  he  amsents,  the  fight  is  over,  but  he 
probably  will  not  submit  so  easily,  in  which  case  the  Pansugets  out  the  book,  ''Thoughts 
on  the  works  of  the  Jade  Emperor  in  Heaven, ' '  and  chants  a  stave  or  two.  The  mystic 
power  of  the  book  paralyses  the  imp,  and  he  is  seized  and  imprisoned  in  a  stone  bottle 
and  securely  corked  down.  In  some  cases  he  is  able  to  burst  the  bottle,  and  then  he 
will  be  invited  again  to  a  feast  and  subdued  by  the  book.  He  is  then  put  into  a  bot- 
tle, but  this  time  the  cork  is  made  of  peach  wood  which  baa  a  peculiar  power  over 

i<'Tta6  tortoise  is  the  center  (rf  a  greftt  oirde  of  pleasing  superatitionSy  and  henoe  is  one  of  a  set  of  symbob 
oftenest  emploTed  in  Oorean  art.  The  practice  of  divination  is  mostlj  associated  with  tortoise  dull,  tbe 
flgoring  of  a  tortoise's  back  having  a  my^  slgniflcation.''— W.  E.  Oriffis,  Corea,  the  Hennit  Nation,  p.  SOS- 

*  Pp.  387-388;  also  see  I.  B.  Bishop,  Korea  and  Her  Neighbors,  p.  406. 
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imps,  and  the  bottle  is  beaten  with  peach  twigs  to  reduce  the  imp  to  omiplete  help- 
lesBDesB.  The  bottle  is  then  delivered  to  a  Mntang,  and  she  is  tdd  to  go  in  a  certain 
direction,  which  will  prevent  the  return  of  the  imp,  uid  bury  the  bottle  in  the  ground. 
The  cure  is  now  supposed  to  be  complete. 

The  instruments  of  exorcism  used  by  the  Pansu  are  a  drum,  cym- 
bals, a  divination  box,  a  wand  or  wands. 

FUNCTIONS  OF  THE  MUTANG. 

More  varied  than  the  functions  of  the  Pansu  are  the  pacifications 
and  propitiations,  called  Jcauts  or  JcutSf  performed  by  the  Mutang. 
The  kaut  may  be  carried  out  either  at  the  house  of  the  patient  or  at 
the  home  of  the  Mutang,  or  at  some  shrine  or  temple,  called  ton^,  dedi- 
cated to  some  spirits,  which  are  seen  on  the  hillsides  in  Korea.  If,  as 
is  occasionally  the  case,  the  Mutang  belongs  to  a  noble  family,  she  is 
allowed  by  her  family  to  ply  her  trade  only  in  her  own  house.  Those 
who  require  her  services  send  the  required  fee  and  necessary  oflfer- 
ings,  and  the  ceremony  is  performed  by  the  Mutang  in  her  own  house 
or  at  the  tang. 

Her  equipment  consists  of  a  mmiber  of  dresses,  some  of  them 
very  costly;  a  drum,  shaped  like  an  hourglass,  about  4  feet  high; 
copper  cymbals;  a  copper  gong;  a  copper  rod  with  small  bells  or 
tinklers  suspended  from  it  by  copper  chains;^  a  pair  of  telescoping 
baskets;'  strips  of  silk  and  paper  banners  which  float  aroimd  her  as 
she  dances;  fans;  umbrellas;  wands  and  images  of  men  and  animals. 
(See  Plates  108-111.) 

The  service  of  the  Mutang  most  in  demand  is  the  healing  of  the 
sick.  If  a  sick  man  believes  that  his  distemper  has  been  caused  by 
a  spirit,  he  sends  to  the  Mutang  to  describe  the  symptoms  and  learn 
what  spirit  is  doiug  the  mischief.  The  Mutang  may  declare  the 
name  of  the  spirit  without  going  to  the  patient's  house,  or  may  say 
that  she  must  see  the  patient  first.  On  retaining  her  fee  she  names 
a  "fortimate"  day  for  the  ceremony,  which  will  be  performed  either 
at  her  house  or  shrine  or  at  the  patient's  house,  according  to  the 
seriousness  of  the  ailment  and  the  fee  he  can  pay. 

A  performance  of  such  a  kaut  at  the  house  o£  the  patient  is  de- 
scribed by  Mrs.  Bishop  as  follows:' 

In  a  hovel  with  an  open  door  a  man  lay  very  ill .  The  space  in  front  was  matted  and 
inclosed  by  low  screens,  within  which  were  Korean  tables  loaded  with  rice  cakes, 

1  Some  Bfblloid  oomiiieiitaton  explain  the  imaU  golden  bells  which  fHnged  the  high  priest's  robe  of  ofBoe 
(Ezodns  xcrlli,  38;  zzadx,  25)  as  a  soiTivel  of  the  prlDiitiye  practice  of  the  employment  of  bells  u 
to  fdghten  away  demons  and  evil  spirits.  The  custom  referred  to  In  Zechariahziv,  20,  of  han^jng  bells  on 
the  foreheads  and  round  the  necks  (rf  horses,  may  also  belong  to  the  same  drde  of  ideas.  Numerous  small 
bells,  H)perently  amulets,  have  been  idund  in  the  excavations  of  Oeier,  Palestine;  see  Palestine  Explora- 
tion Fund  Quarterly  Statement,  1904,  p.  358,  pi.  4,  figs.  4  and  5. 

sThe  baskets  are  used  chiefly  in  the  case  of  cholera,  whidi  is  supposed  to  result  from  ratsclhnbing  about 
in  the  human  interior.  The  scratching  sound  made  by  rubbing  the  baskets  against  one  another,  which 
resembles  the  noise  made  by  eats,  is  expected  to  drive  out  those  rodents.  On  other  occasions  they  are 
used  to  summon  the  spirits. 

•Korea  and  Her  NeighborB,  p.  860. 
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boiled  rice,  stewed  chicken,  spcouted  beaut,  tod  other  deiioacies.  In  this  open  space 
squatted  three  old  women,  two  of  whom  beat  laige  drums,  shaped  like  homiglaaBes, 
while  the  third  clashed  luge  cymbals.  Facing  them  was  the  Mntang  ct  sorcereos, 
dressed  in  roee-pink  silk,  with  a  buff  gauze  robe,  with  its  sleeves  trailing  much  on  the 
ground,  over  it  pieces  of  paper  resembling  a  shinto  gohei^^  decorated  her  hair,  and  a 
curious  cap  of  buff  gauze  with  red  patches  upon  it,  completed  the  not  inelegant  cos- 
tume. She  carried  a  Ian,  but  it  was  only  used  in  one  of  the  dances.  She  carried  over 
her  left  shoulder  a  stick,  painted  with  bands  of  bright  colors  from  which  hung  a  gong 
which  she  beat  with  a  similar  stick,  executing  at  the  same  time  a  slow  rhythmic  move- 
ment accompanied  by  a  chant.  From  time  to  time  one  of  the  ancient  drummen 
gathered  on  one  plate  pieces  from  the  others  and  scattered  them  to  the  four  winds  for 
the  spirits  to  eat,  invoking  them  saying,  "  Do  not  trouble  this  house  any  more,  and  we 
will  again  appease  you  by  offerings." '  The  exorcism  lasted  14  hours,  until  4  in  the 
next  morning,  when  the  patient  began  to  recover.    .    .    .    Mrs.  Tayler  adds:  * 

I  have  witnessed  several  of  these  dances,  and  it  appeared  to  me  lliat  the  sorceress 
produced  in  herself  a  sort  of  ecstasy  which  increased  in  force  until  at  length  she  sank 
on  the  ground  utterly  exhausted.  I  could  not  but  feel  that  the  banging  of  drums,  and 
the  clashing  of  cymbals  wielded  by  her  attendants  together  with  the  whirling  motions 
and  violent  gestures  of  the  Mutang  herself,  must  at  times,  themselves,  give  the  coup  de 
graee  to  the  poor  patient. 

In  case  of  smallpox  (Jewe-yuk  taain),  the  universal  scourge  of  Korean 
childhood,  the  spirit  who  is  supposed  to  have  caused  it,  is  treated 
with  the  utmost  respect.  The  parents  do  obeisance  to  the  siiffering 
child,  which  for  the  time  being  is  inhabited  by  the  spirit,  and  address 
it  in  honorific  terms.  On  the  appearance  of  the  disease  the  Mutang 
is  called  to  honor  the  arrival  of  the  spirit  with  a  feast  and  fitting 
ceremonial  Little  or  no  work  is  done  in  the  house  in  order  not  to 
distiurb  the  ''honorable  guest."  No  member  of  the  household  may 
cut  the  hair,  wear  new  clothes,  sweep  the  house,  or  bring  any  goods 
into  the  house.  No  animal  must  be  killed  in  the  house,  because  if 
blood  flows,  it  will  make  the  patient  scratch  and  cause  his  blood  to 
flow.^  No  washing  or  wall  papering  must  be  undertaken,  for  this 
will  cause  the  nose  of  the  patient  to  be  stopped  up;  and  if  there  are 
neighbors  whose  children  have  not  had  the  malady,  they  rest  likewise, 
lest,  displeased  with  their  want  of  respect,  the  spirit  should  deal 
harshly  with  them.    On  the  thirteenth  day  from  the  appearance  of 

■  The  foM  oomtots  of  strips  of  wblte  popsr,  oot  oat  of  ons  pieoo,  suspended  from  a  wsod.  It  is  one 
of  the  important  objects  whiob  are  placed  in  the  Shinto  tenqdes,  supposed  to  be  the  resting  plaoe  of  the 
ftMal  or  spirit. 

>  A  quotation  firom  A.  Goodiloh-Fieer,  Some  Jewish  FoIUoe  from  Jcrosalem,  Foikkwe,  1904,  vol.  15, 
pt  2,  p.  186,  in  R.  C.  Thompson,  Semitio  Magio,  eto. ,  p.  100,  as  suggesting  somewhat  of  a  parallel  to  the  last 
phase  of  the  kaut  described,  may  find,  in  much  abridged  form,  a  place  here:  When  a  Jew  is  aflUoted  with 
madness,  the  Haling  sickness,  or  the  like,  the  witch-doctors  (among  other  things)  prepares  a  little  wheat, 
barley,  salt,  water,  milk,  hooey,  four  or  six  eggs,  and  some  sweetmeats,  or  sogsr,  and  mixing  aU  this  at 
midni^t,  she  scatters  some  of  the  mixture  round  the  sbdcbed,  on  the  threshold,  and  in  the  four  oomenof 
the  room,  reciting  in  a  whisper  a  prayer  or  an  Incantation  which  doses  with  the  words: ''And  let  this  hooey 
(or  sugar)  be  to  sweeten  your  mouths  and  palates,  the  wheat  and  barley  to  fted  your  cattle  and  sheep,  and 
the  water  and  salt  to  establish  peace,  triendship,  lore,  brotherhood,  and  everlasting  covenant  of  salt  between 
usandyou."  Here  she  breaks  the  eggs  and  pours  the  same  in  the  atorementtoned  places,  kneels,  and  pros- 
trates herself,  kisses  the  ground  several  times,  and  proceeds  with  these  words:  "Here  I  offer  yon  life  fcr 
life,  in  order  that  yon  may  restore  the  life  of  the  patient" 

I  Koreans  at  Home,  p.  05. 

« By  dint  of  sympathetlo  magio. 
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the  disease,  when  danger  is  supposed  to  be  passed,  the  Mutang  is 
again  summoned,  and  a  farewell  banquet  is  given  to  the  spirit.  A 
miniature  wooden  horse,  loaded  with  food  and  some  coins,  and  be- 
decked with  a  red  imibrella  and  small  flags,  is  placed  upon  the  roof 
of  the  house.  This  outfit  is  provided  for  the  spirit  in  taking  his 
departure.  (See  plate  112.)  The  Mutang  bids  him  farewell,  asking 
him  to  deal  kindly  with  the  patient  and  the  family,  to  let  the  sick 
fully  recover  without  being  badly  marked.^ 

The  death  of  a  Korean  does  not  terminate  his  dependence  on  the 
ministrations  of  the  Mutang.  The  spirit  of  the  departed  is  believed 
to  hover  about  the  house  for  some  time  after  leaving  the  body,  having 
some  last  words  to  speak.  The  Mutang  is  required  to  serve  as  his 
mouthpiece  for  his  valedictory.  Food  is  set  out,  the  baskets  are 
scraped  to  summon  the  spirit  who  then  enters  the  Mutang  and  com- 
municates through  her  to  the  family  his  last  wishes,  counsels,  and 
exhortations.  The  members  of  the  family  have  their  cry  and  say 
their  farewells,  after  which  they  fall  to  consuming  the  food.  A  more 
elaborate  ceremony,  with  the  never-wanting  banquet,  in  connection 
with  death,  is  performed  by  the  Mutang  at  a  shrine  in  honor  of  the 
judges  or  rulers  of  the  nether  world  to  seeing  their  goodwill  for  the 
departed. 

The  surviving  members  of  the  family  need  no  less  the  services  of 
the  Mutang.  The  unclean  spirits  of  death  (as  also  of  birth)  have  for 
the  time  being  driven  out  the  guardian  spirits  of  the  household,  and 
the  Mutang  has  to  bring  them  back.  Their  whereabouts  is  f  oimd  by 
means  of  a  wand  cut  from  a  pine  tree  to  the  east  of  the  house  which 
is  set  working  by  the  spells  of  the  Mutang,  and  by  prayers  and  offer- 
ings they  are  induced  to  retiun  to  their  place. 

As  public  functionary,  the  Mutang  comes  into  consideration  in  the 
triennial  f esta  lasting  three  to  four  days,  which  is  observed  to  propi- 
tiate the  tutelary  spirit  of  the  locality  and  to  obtain  his  favor  during 
the  coming  three  years. 

Divination  is  practiced  by  the  Mutang  by  means  of  chimes  and  rice. 
The  latter  consists  of  throwing  down  some  grains  of  rice  on  a  table 
and  noting  the  resulting  combination.  The  divining  chime  is  a  hazel 
wand  with  a  circle  of  tiny  bells  at  one  end,  which  the  Mutang  shakes 
violently,  and  in  the  din  thus  created  she  hears  the  answer  of  the 
spirit. 

1  It  may  be  that  the  origliial  Ides  underlyiiig  the  sending  away  of  the  spirit  on  a  hone  was  that  he  oairy 
off  the  malady.  A  parallel  to  It  would  be  Levlttoiis  xly,  A,  whcfe,  for  the  ptiilflcatton  of  a  leper,  one  bird 
is  to  be  killed  as  an  offering;  the  other,  charged  with  the  disease,  is  to  be  let  loose  Into  the  open  field.  The 
hone  seems  in  general  to  play  something  of  the  part  of  soHtegoat  in  Korean  magic  Thns  in  case  the  spirit 
of  a  disease  is  obstinate,  and  refuses  to  depart  the  Mntang  orders  the  making  of  a  picture  of  three  or  seven 
hones  on  paper,  and  with  three  or  seven  small  coins  wrapped  up  in  it  throw  into  the  street  (Korea  Review, 
p.  148).  For  the  transference  of  evils  to  animals  in  general,  see  J.  G.  Franr,  The  Qolden  Bough,  vol.  Z, 
London,  1900,  p.  1. 
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Miniature  Wooden  Horse. 

For  descriptions  see  paoe  597. 
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MOLLUSKS  FROM  THE  TYPE  LOCALITY  OP  THE  CHOC 
TAWHATCHEE  MARL. 


By  Wbndell  C.  ManstiblD) 

Of  the  UniUd  States  Geological  Survey. 


Dr.  Wm.  H.  Dall^  in  1892  referred  the  beds  of  true  Miocene  age  in 
Florida  to  the  Chesapeake  group,  and  recognized  two  subdivisions 
which  he  designated  the  Jacksonville  limestone  in  the  eastern  area 
and  the  ^'E^cphora  bed"  in  the  area  west  of  the  meridian  of  Talla- 
hassee.   The  same  author  in  1003  wrote: 

After  the  eliminatioa  of  the  Oligocene  series  from  the  so-called  Miocene  of  Florida 
we  have  remaining  practically  <mly  one  series  of  beds  which  has  been  identified  over 
a  considerable  area  of  northern  Florida.  The  Miocene  appears  as  a  soft  limestone  rock 
in  the  vicinity  of  Jacksonville,  and  has  been  traced  by  material  from  artesian  wells 
on  the  east  side  of  the  peninsula  as  far  south  as  Lake  Worth.  The  layers  of  fossiliferous 
marl  in  the  vicinity  of  Ghipola  River,  at  Alum  Bluff,  and  other  localities  in  western 
Florida  are  usually  less  than  80  feet  in  thickness,  but  counting  unfossiliferous  days, 
etc.,  it  has  been  estimated  that  the  rocks  of  this  age  in  Flc^da  may  have  attained  to 
1^  thickness  of  some  500  feet  or  less.' 

In  1910,  Matson  and  Clapp  *  gave  a  geographical  formational  name 
to  the  ^'Eophora  bed"^  and  ''aluminous  clay"  *  of  Dall,  and  say: 

In  Florida  the  limestones,  clays,  and  sandstones  of  the  Miocene  are  lithologically 
so  unlike  the  shell  marls,  that  in  the  absence  of  satisfactory  paleontologic  evidence  for 
their  exact  correlation,  it  seems  best  to  describe  them  separately.  The  two  divisions 
are  therefore  retained,  but  a  new  name  is  given  to  the  marl.  Tha  "Ecphora  bed  "  of 
Ball  is  here  called  the  Ohoctawhatchee  marl,  from  the  river  in  western  Florida 
where  it  is  well  exposed .  At  Ball's  type  locality  the  Jacksonville  formation  b  known 
only  from  well  records  and  excavations;  hence  the  name  is  not  entirely  satisfactory. 
However,  the  United  States  Geological  Survey  has  decided  to  retain  "Jacksonville'' 
as  the  name  of  the  formation. 

The  Ohoctawhatchee  marl  takes  its  name  from  Ohoctawhatchee 
River,  where  it  is  well  exposed  in  the  vicinity  of  Redbay,  a  small 

>  DaU,  Wm.  H.,  and  HmtIb,  O.  D.,  N«ootDe  of  Ngrth  AsMrios,  BnU.  M,  U.  &  OmI.  Surrey,  1892, 
pp.  m,  124. 

•  Trans.  Wagner  Free  Inst.  Sol.,  vol.  8,  pt.  0,  p.  1584. 

•  Flcrlda  Qeol.  Survey,  2nd  Ann.  Bep.,  pp.  106, 114. 
« BolL  U.  8.  Oeol.  Survey,  No.  84, 1802,  p.  124. 

•  BolL  Oeol.  Boo.  Amerioa,  vol.  6, 1804,  pp.  1S8,  IflO. 
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settlemeiit  about  18  miles  southeast  of  De  Funiak  Springs,  Walton 
County,  Florida.  At  Alum  Bluff,  Florida,  this  formation  condsts  of 
a  lower  bed  of  dark  gray  to  greenish  foesiliferous  sand  above  which  is 
a  steel  gray  unf oesiliferous  sandy  clay  to  which  Doctor  Dall  applied 
the  name  ^^ Aluminous  Qay/'  on  account  of  the  seepage  from  it  of 
alum-bearing  water. 

The  following  is  a  list  of  spedes  collected  by  George  C.  Matson  on 
the  John  Anderson  farm,  1  mile  south  of  Redbay,  Florida,  identified 
by  Dr.  T.  W.  Vaughan  ^  with  his  determination  of  the  geologic 
horizon: 

TuniUUa  variabHu  Gonnd.  CrastaUUiUi  meHnua  Ccoiad. 

DentaUum  aUenuatum  Say.  CkamaaraneUaLinDBieua.   (Jackson blsff 

Area  itaamnsa  Say.  Tar.) 

PeeUn  d,  eboreut  CasunA.  (kardkmiacuiUaqu£aiumC(mnA, 

P^eUn  madimmkiM  Say.  Vemu  rileyi  Conrad. 

Horizon — Jfiocen^. — Jackson's  bluff,  Coe's  Mill,  upper  bed  at 
Alum  Bluff. 

During  the  autumn  of  1914,  Dr.  C.  Wythe  Cooke  and  the  writer 
visited  Redbay,  and  obtained  an  additional  collection  of  fossils  near 
the  place  from  which  Mr.  George  Matson  in  1908  obtained  the  collec- 
tion identified  by  Doctor  Vaughan.  The  exact  location  of  Mr.  Mat- 
son's  collecting  is  on  the  Anderson  farm,  1  mile  south  of  Redbay, 
while  the  later  collection  was  at  a  bluff  beneath  a  spring,  in  E.  Cromil- 
lion's  field,  about  one-fourth  mile  east  of  Redbay.  These  two  oof- 
lections  furnish  the  material  for  this  paper. 

According  to  Matson  ' 

The  Ohoctewatchee  marl  attains  a  tldckneBB  of  orer  50  feet  in  the  Tididty  of  He^ 
Walton  Connty,  where  it  is  exposed  in  some  smaU  ravines,  and  exceeds  30  feet  on  the 
banks  of  Mill  Greek  near  Holland  Post  Office,  Leon  County.  Howev^,  from  obaer- 
vatbn  elsewhere,  it  appears  probable  that  the  average  thickness  is  not  more  than  25 
to  30  feet.  It  rises  to  the  surface  in  a  belt  6  to  12  miles  in  width,  extending  from  south* 
em  Walton  County  eastward  to  Leon  County. 

The  following  notes  were  taken  in  the  vicinity  of  Redbay  by  Doctor 
Cooke: 

The  Choctawhatchee  marl  is  a  bluish-gray  aigillaceous  sand  containing  many  f  ossik 
Parts  of  it  are  micaceous.  It  outcrops  in  a  bluff  forming  an  escarpment  which  may 
easily  be  traced.  The  access  to  the  outcrops  is  usually  difficult,  owing  to  the  growth 
of  dense  tangled  mnssos  of  vines  and  a  covering  of  leaves  and  talus.  An  exposure  of 
about  10  or  15  feet  was  found  beneath  a  spring  called  ''Dripping  Spring,''  in  £.  Go- 
million's  field,  about  one-fourth  of  a  mile  east  of  Redbay.  The  material  consists  of 
blue  argillaceous  sand  marl,  replete  with  shells  in  the  lower  part  but  preserved  only  as 
casts  in  the  laminated  upper  part.  Above  this  bed  is  a  yellow  inccdierent  sand,  which 
forms  hill  slopes.    Springs  issue  from  the  top  of  the  marl  bed. 

The  character  of  the  matrix  in  which  the  fossil  collection  one-fourth 
mile  east  of  Redbay,  Florida,  was  obtained,  is  as  follows: 

1  Fkrida  a«ol.  Barwj,  2Dd  Ann.  Sep.,  p.  117. 
t  Water  Supply  Papar  81^  pp.  iao-130. 
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Color,  greenish-gray;  size  of  grains  varying  from  about  0.3  mm.  to 
about  0.9  mm.  in  greatest  diameter;  feel,  not  harsh;  effervescing 
rapidly  in  hydrochloric  acid. 

Under  the  microscope  one  sees: 

(1)  Small,  angular,  clear,  sand  grains,  making  up  about  seven- 
tenths  of  the  mass.  The  size  of  the  grains  varies  from  about  0.2  mm. 
to  about  0.4  mm.  in  greatest  diameter,  the  average  size  of  10  grains 
taken  at  random  being  0.297  nmi. 

(2)  Small,  mostly  rounded,  coal-black  particles,  the  size  of  which 
varies  from  about  0.2  mm.  to  about  0.35  mm.  greatest  diameter,  the 
average  size  of  10  particles  taken  at  random  being  0.2675  mm. 

(3)  Irregular,  porous,  very  light  gray  particles,  probably  calcium 
carbonate,  the  size  of  which  varies  from  about  0.3  mm.  to  about  0.9 
mm.,  greatest  diameter,  the  average  size  of  10  particles  taken  at  ran- 
dom being  0.7965-mm. 

(4)  A  few  specimens  of  Foraminifera,  broken  spines  of  E^chino- 
derms,  and  shell  particles. 

Observations  under,  microscope  after  treatment  of  matrix  with 
hydrochloric  acid:  Numbers  3  and  4  of  the  above  disappeared,  while 
2  separated  into  fine  particles.  No.  2  was  tested  for  phosphorus,  but 
no  convincing  evidence  of  its  presence  was  obtained.  This  material 
is  probably  of  organic  origin. 

The  following  list  gives  the  fauna  from  near  Redbay,  and  the  range 
of  the  species  identified  in  other  strata.  A » upper  bed  at  Alum 
Bluff;  J=»beds  at  Jackson  Bluff;  0»01igocene;  M=» Miocene;  P» 
Pliocene: 

Fauna  of  Choctawhatchee  marl  near  Redbay,  Walton  County ,  Florida, 


Name. 

A. 

J. 

0. 

M. 

P. 

Twrritella  variabilis  Conrad,  variety  (?) 

* 

* 
* 
« 

''j' 

* 
« 
* 

Crwibuluin  auricula  Gmelin,  variety  (?) 

« 

DeTUalium  atUnuaium  Sav. .'. .1 . .  J 

« 

* 

Rhftrk'fl  tooth . 

Ijeda  chodawhaUAe^iTigis.  new  sDecies 

Area  (Soafharoa)  staminea  Say,  rubidniana,  new 

Bubspecies. 
08trea(yo.) 

PecUn g%bbii9  Tiinnaeiifl ...t-t-t 

« 

* 

Pecttfn.'fmArifM  inH  AtArminA,K1  a 

Peeten  madisonitu  (?)  Sav 

* 

♦ 

Crenetla^  BDeciee  (vo.) 

Astarte  ^yST?"  :„::::::.:.;.:::: : ::::::: : 

Crassatellites  melinus  ConnA 

* 

« 

Chama  ardwX  a  f  jinnaeiifl  (Jaokflon  Bin  ff  variety) . . 

* 
* 

« 

Phacoides  crenulatus  Conrad 

* 

Phaoofides  ditKtawhaUiUinM,  new  specieB 

Phacoides,    species    indeteradna^le    (specimen 
eroded) 
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Fauna  of  Choctawhatchee  marl  near  Redbayf  WaUon  County,  J^foricfo— Oontinued. 


Name. 

A. 

J. 

0. 

M. 

P. 

IHpIodcmta,  2  flpeciefl,  indetenninable 

Dwlodonta  waltonentiit  new  specieB 

iHplod^mto  (7),  indetermiDAbl  e 

Sphaerella  (i)[  2Bpeciee(fnunnent8) 

Cardiutn  aetUtUiqiuatvM  Ck>nrad 

* 
* 

« 
* 

*  *  V*  * 

Doiinia  elegam  Conrad 

* 

♦ 

t 

Venus  rUeyi  Conrad 

# 

ffemflft  ffpecies  indeterminable 

Cor&tUa,  speciee  (?).  (1  specimen) 

? 

Corhulf^t  fppeoies  in<leterminab1e. 

Panope  gOi  !e(/uMt  Wagner 

« 

* 

The  foregoing  list  contains  one  identified  spedes  which  is  repie- 
sented  in  the  Oligocene,  five  are  exchisively  Miocene,  and  none  occur 
exclusively  in  beds  younger  than  the  Idlocene. 

Seven  species  are  represented  in  the  upper  bed  at  Alum  BlnS, 
Florida,  and  five  at  Jackson  Bluff,  southwest  of  Tallahassee,  Florida. 

The  following  observations  are  noted  in  regard  to  the  seven  specieB 
represented  at  Alum  Bluff: 

Turritdla  variabilis  Conieid. — ^Not  an  Alum  Bluff  variety,  but 
closer  to  the  Jackson  Bluff  variety. 

DerUalium  atUimatam  Say. — Specimen  somewhat  eroded;  no  vam- 
tion  can  be  detected. 

Phacoidea  crermlatua  Conrad. — Lacks  the  strong  hinge  of  Ahun 
Bluff  var.  pemphigus  DaU,  but  possesses  the  fine  concentric  sculpture. 

Oardmm  ctcutilaqueaium  Conrad. — ^This  is  a  poor  specimen;  no 
variation  can  be  detected. 

Panope  goUfussi  Wagner. — Close  to,  if  not  the  same,  variety  found 
at  Alum  Bluff. 

OrassateUites  mdin/as  Conrad. — ^Not  the  Alum  Bluff  variety. 

Dosinia  degams  Conrad. — ^This  is  a  poor  specimen;  no  variation 
can  be  detected. 

Observations  of  other  listed  species  are  as  follows: 

Astarie  vaughani,  new  species. — ^A  closely  allied  form  occurs  in  the 
De  Funiak  (Florida)  Cardium  zone,  and  also  at  Porter's  Landing, 
Georgia. 

MacrocaUista  maeuUUa  Linnaeus. — ^Has  not  been  previously  re- 
ported in  the  Miocene  beds  of  the  Gulf  fauna. 

VenAis  rileyi  Conrad. — Variety  occurs  3i  miles  southwest  of  De 
Funiak  Springs,  Florida. 

Corhula,  species  (?). — Is  a  near  relative  to  an  undescribed  form  ftt 
Floumoy's  Mill  near  Argyle,  Walton  County,  Florida. 
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Twenty  genera  of  pejui^rior  dorado  of  gastropods  are  listed  from 
Redbay.  On  the  other  haha  taXtie  upper  bed  at  Alum  Bluff,  there 
are  32  genera  of  gastropods  and  27  of  pelecypods  listed  by  Doctor 
Dan,» 

On  account  of  the  small  collections  and  the  unidentifiable 
character  of  some  specimens,  it  is  not  possible  to  determine  the  exact 
synchronism  of  the  fauna  with  that  of  the  upper  bed  at  Alum  Bluff, 
however,  the  species  present  indicate  that  the  beds  represent  nearly 
the  same  if  not  precisely  the  same  horizon. 

The  writer  wishes  to  express  his  thanks  to  Dr.  William  H.  Dall,  of 
the  United  States  Geological  Survey;  Dr.  Paul  Bartsch,  of  the  United 
States  NationalMuseum,  and  Dr.  T.  Wayland  Vaughan,  of  the  United 
States  Geological  Survey,  for  suggestions  kindly  offered  in  the  prepara- 
tion of  this  paper. 


ABCA  (8CAPHAKCA)  STAIONEA  Sttj,  mw  ihiptriM  BUBISINIANA. 

Plate  113,  figs.  1,  3. 

Shell  of  moderate  size,  rhombic  and  inflated;  beak  prominent, 
slightly  proeogyrate,  and  situated  near  anterior  third  of  length  of 
the  valve.  There  are  32  transverse  nodulose  radiating  ribs,  which 
are  a  little  narrower  over  the  middle  of  the  disk  than  intervening 
spaces.  Those  on  the  posterior  angle  and  anterior  arch  are  a  little 
wider.  The  two  radials  at  the  angle  on  the  posterior  side  and  one 
on  the  anterior  are  divided  by  an  incised  line  basally  for  about  half 
their  length.  The  nodules  are  quite  evenly  spread  over  the  disk, 
except  on  the  posterior  side,  where  they  are  replaced  by  nearly  square 
crenulated  ribs.  In  front,  the  disk  is  rounded;  posteriorly,  it  is 
nearly  vertically  truncated,  forming  a  somewhat  extended  edge. 
Anterior  margin  rounded;  basal  margin  nearly  straight;  slightly 
oblique  to  hinge  line  and  meeting  the  posterior  margin  in  a  short 
rounded  line.  Cardinal  area  triangular,  flattened  beneath  the  beak, 
and  sulcated  by  four  angled  impressed  lines.  Hinge  line,  short,  di- 
rect except  at  extremities,  where  it  is  sUghtly  curved  downward. 
There  are  12  anterior  and  26  posterior  oblique  mesially  crowded 
teeth.  The  inner  margin  of  the  valve  is  fluted;  the  interior  radically 
striated. 

Type  (Cat.  No.  166911,  U.S.N.M.).— This  measures— length,  36 
mm.;  height,  31  mm.;  diameter  (double),  35  mm. 

Type^localUy. — ^Miocene  of  Florida,  bluff  on  John  Anderson's  farm, 
1  mile  south  of  Redbay,  Walton  Coimty,  Florida.  George  C.  Matson, 
coUectof. 

Discussion. — Other  poorly  preserved  specimens  from  same  locality 
are  larger,  one  measuring:  length,  40  mm.;  height,  40.5  mm.;  diame- 

1  Tnoi.  Wagner  Prae  Inst  SoL,  toI.  8,  pt.  C,  pp.  1506-8. 


Digitized  by  VjOOQIC 


604  PROCBEDINOS  OF  THE  NATIONAL  MUgBUM.  foi.  61. 


ter,  45  mm.  (double).    Of  theb  Vedbay,  Walum  o^  and  5  have  30.     Some 
of  them  show  wider  interspaces  betwetjn  radial  ribs  than  type. 

This  subspecies  di£Fers  frcHn  other  forms  of  A.  gtaminea  Say,  in 
having  a  straighter  base  line  and  more  extended  posterior  edge.  The 
ribs  are  squarer  and  show  less  tendency  to  be  divided  by  longitudinal 
incised  lines.  The  specimen^  is  the  type  of  A.  staminaUi  Dall.  B^- 
ure  13  is  Miocene  in  age,  and  closer  related  to  A.  rtaminea  than  A. 
8kmAnaia.   See  also  for  comparison  fig.  10  on  plate  113. 

LBDA  CHOCTAWHATCHEttNSISt  wim  w§mdkm. 
Plate  113,  fign.  2,  4. 

Shell  small,  solid,  subequilateral.  The  sculptiu^  consists  of  11 
concentric,  somewhat  lamelliform  ribs,  which  are  finer  and  closer 
spaced  near  the  beak  and  coarser,  with  wide  interspaces,  and  very 
prominent  over  the  middle  of  the  disk.  Anteriorly  these  lamellae 
become  flattened  and  reflected  beakward,  but  obsolete  near  a  faintly 
indicated  posterior  ray.  The  large  depr^sed  escutcheon  is  set  off  by 
a  nearly  smooth  carina,  extends  to  the  end  of  the  rostrum,  and  is 
crossed  by  four  low  thread-like  longitudinal  lines.  The  narrow  elongate 
lunule  is  set  off  by  a  broken  ridge  formed  by  the  abruptly  tapering 
of  all  of  the  concentric  lamelliform  ribs  except  three  which  continue 
as  low,  nearly  longitudinal  lines  over  the  lunule.  Anterior  end 
rounded  and  much  shorter  than  posterior;  posterior  end  roundly 
pointed;  base  broadly  rounded,  lliere  are  14  teeth  on  each  side  of 
the  triangular-shaped  chondrophore.  The  interior  of  valve  has 
three  concentric  rounded  folds  corresponding  to  the  depressions  of 
the  exterior  sculpture. 

Type  (Cat.  No.  ie»916  U.S.N.M.).— This  measures— length,  5.4 
nmi.;  height,  3.2  mm.;  diameter  (double),  3.2  nun. 

This  species  is  closely  related  to  Leda  troehiUa  Dall,  but  has  coarser, 
wider  spaced,  and  more  prominent  concentric  ribs  over  the  middle 
of  the  disk;  a  better  defined  lunule;  absence  of  a  depressed  anterior 
ray;  lack  of  sculpture  on  posterior  ray;  a  nearly  smooth  escutcheon 
carina;  and  a  more  broadly  rounded  marginal  base. 

Typ&'locality. — ^Miocene  of  Florida,  E.  Oomillion's  field,  one-fourth 
mile  east  of  Redbay,  Walton  Coimty.    C.  Wythe  Cooke,  collector. 

PHACOmES  (PLEUROLUCINA)  CH0CTAWHATCHBMNSIS»  mw  ipirin. 

Plate  113,  figs.  6,  6. 

Shell  solid,  suborbicular,  slightly  oblique,  moderately  convex, 
height  and  length  nearly  equal;  anterior  dorsal  margin  longer  and 
sloping  at  a  lower  angle  than  the  posterior  dorsal  margin;  basal  mar- 
gin rounded  and  sUghtly  undulated;  beak  small,  prosogyrate  and 
partly  overhangs  small  depressed  lunule;  hgamental  area  depressed, 

>  Traos.  WacDsr  Free  Inst.  Sd.,  YoL  8,  pt.  4,  pL  81»  fig.  IL 
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quite  deep;  and  long;  anterior  dorsal  area  slightly  depressed  and 
strongly  separated  from  the  rest  of  the  surface  by  a  wide  shallow 
groove,  which  widens  distally;  posterior  dorsal  area  arched,  promi- 
nent, much  larger  than  anterior,  and  resembles  the  first  anterior 
radial  rib.  Surface  with  rather  coarse  raised  concentric  lamellae, 
which  are  sUghtly  thickened  over  the  radial  ribs  and  dorsally  reflected 
more  near  the  margin  and  between  the  radial  ribs.  On  the  last  half 
of  the  disk  the  lamellae  are  grouped  into  series  and  are  separated  by 
wide  interspaces,  between  which  are  many  fine  rounded  concentric 
threads.  The  radial  sculpture  consists  of  four  diverging  ribs,  which 
are  separated  by  moderately  shallow  distally  widening  interspaces. 
The  median  interspaces  become  nearly  obsolete  near  the  margin. 
The  inner  margin  of  the  valve  is  crenate.  The  posterior  lateral  socket 
is  about  one-third  the  length  of  the  valve  from  the  cardinal  teeth; 
the  anterior  socket  is  a  httle  nearer;  both  are  moderately  deep  and 
large.  The  two  cardinal  teeth  are  of  nearly  equal  size,  the  posterior 
cardinal  being  a  little  eroded,  and  appears  to  be  slightly  bifid.  The 
anterior  socket  is  small  and  shallow. 

Type  (Cat.  No.  166915  U.SJf.M.)— This  measures— length,  10.3 
mm.;  height,  9.4  mm.;  diameter  (double)^  7.4  nmi.  A  broken  and 
eroded  specimen  from  the  same  locaUty  is  a  httle  larger  and  more 
mature,  but  shows  better  the  characteristic  wide  interspaced  areas 
between  the  grouped  concentric  lamellae,  which  probably  represent 
rapid-growth  periods  of  the  shell. 

This  species  is  related  to  the  Oligocene  Phacoides  {Pleuroludna) 
quadricosiatus  Dall,  and  its  closely  alUed  form,  the  recent  Phacoides 
leucocyma  Dall,  but  differs  from  both  in  being  larger  and  much  longer 
and  having  a  more  prominent  posterior  area.  It  is  less  obhque  and 
has  a  proportionately  longer  ligamental  depression  than  P.  quadri- 
costaiua.  It  is  a  Uttle  smaller  than  the  PUocene  Phacoides  (Pleuro- 
lucina)  amoMlia  Dall,  but  appears  to  be  less  closely  related  to  it  than 
to  either  the  Oligocene  or  recent  species  above  cited. 

This  species  records  its  subgenus  '' Pleuroludna"  for  the  first  time 
from  the  Miocene  of  Florida. 

Type^ocality. — ^Miocene  of  Florida,  E.  GomilUon's  field,  one-fourth 
mile  east  of  Redbay,  Walton  Coimty,  Florida.  C.  Wythe  Cooke, 
collector. 

ASTAKTB  (A8HTABOTHA)  TAUQHAMI,  Mw  ijirin. 

Plate  113,  figs.  8,  9. 

Shell  smaU,  solid,  subtriangular,  nearly  equilateral;  beak  mod- 
erately compressed  and  acute,  inclined  a  Uttle  forward;  anterior  and 
posterior  slopes  nearly  straight  and  of  equal  length;  anterior  and 
posterior  basal  margins  roimded;  basal  mai^in  broadly  roimded; 
tip  of  beak  smooth;  beak  sculptured  with  rounded  concentric  rib- 
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lets,  which  beoome  higher  and  more  broadly  imdtdated  to  about  the 
first  third  of  the  disk  and  then  flatten  out  and  become  nearly  obscure 
near  the  margin;  whole  surface  with  fine  irregular  growth  lines,  not 
sufficiently  prominent  to  destroy  the  somewhat  smooth  appearance 
of  the  surface;  posterior  dorsal  area  depressed,  nearly  smooth  and  not 
sharply  defined;  lunule  lanceolate,  defijied  by  a  faint  ridge,  and  is 
more  distinct  and  depressed  than  posterior  area.  Anterior  and  pos- 
terior and  basal  inner  margins  crenulated  with  alternate  ridges  and 
pitted  grooves.  Anterior  and  posterior  adductor  scars  prominent. 
Middle  right  cardinal  tooth  is  large,  slightly  furrowed,  eleyated,  and 
has  crenulated  inner  sides.  The  anterior  right  cardinal  is  small, 
slightly  elongate  and  lower  than  middle,  but  higher  than  posterior. 
Posterior  terminal  cardinal  narrow  and  elongate.  The  lateral  tooth 
and  laminae  not  prominent  and  extend  to  about  two-fifths  length  of 
valve. 

Type  (Cat.  No.  166914  U.S.N.M.).— This  measures— right  valve, 
length,  9.5  mm.;  height,   9.3  mm.;  diameter   (double),  5.2  mm. 

This  species  is  closely  related  to  Astarie  (distans  var.  f )  flaridana 
Dall,  but  differs  in  the  following  respects:  It  is  smaller;  has  less 
pointed  and  anteriorly  inclined  beaks;  has  shorter  and  more  roimded 
posterior  basal  end;  has  more  indistinct  limule  and  escutcheon 
areas;  has  shorter  ligamental  depression;  and  has  more  roimded 
imdulations  and  smoother  surface.  The  young  forms  of  both  Astatie 
(disto/na  var.  ?)  Jloridana  Dall  and  Astarie  distans  Conrad  are  much 
more  depressed,  thinner,  more  wrinkled,  longer  and  more  rostrate 
than  the  present  species.  In  no  specimen  of  these  species  examined 
was  any  of  equal  size  found  that  possessed  the  crenulated  inner  mar- 
gins which  all  unworn  specimens  of  the  new  species  show.  Astarie 
glenni  Dall  lacks  the  undulated  surface,  has  a  more  drawn  out  beak 
and  a  stronger  hinge. 

Type4ocaJity. — ^Miocene  of  Florida,  E.  Gomillion's  field,  one- 
fourth  mile  east  of  Redbay,  Walton  Coimty,  Florida.  C.  Wythe 
Cooke,  collector. 


DIPLC»>ONTA  WALTONENSIS,  sew  i 
PUte  113,  fig.  7. 

Shell  medium  size,  ovate-trigonal,  moderately  convex,  very  thin, 
marked  by  many  fine,  closely  spaced,  inconspicuous,  concentric 
rounded  threads,  which  are  nearly  obscure  on  upper  part  of  the  disk, 
but  visible  near  the  margin.  Anterior  side  shorter  than  the  posterior, 
with  the  margin  well  rounded.  Upp^  posterior  part  of  disk  rounded 
and  somewhat  truncated  near  the  margin,  the  anterior  side  sloping 
more  gradually.  Beaks  are  low  and  small.  Hinge  plate  narrow  and 
channelled  in  front;  cardinal  teeth  normal;  the  left  anterior  cardinal 
being  short  and  distally  sulcated,  while  the  posterior  is  long. 
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Type  (Cat.  No.  166913  U.S.N.M.)— This  measures— length  of 
left  valve,  16.5  mm.;  height,  15  mm. 

This  shell  recalls  Diplodcmia  radiaia  Dall,  from  the  Oligocene  at 
Oak  Grove,  Florida,  but  differs  from  it  as  follows:  The  surface  is 
smoother,  the  posterior  side  is  more  roimded,  and  the  left  posterior 
cardinal  is  proportionally  longer. 

The  described  specimen  is  somewhat  eroded;  the  lower  ventral 
margin  is  wanting,  which  prevents  a  more  detailed  description. 

Type-locality. — ^Miocene  of  Florida,  E.  Gomillion's  field,  one-fourth 
mile  east  of  Redbay,  Walton  County,  Florida.  C.  Wythe  Cooke, 
collector. 

EXPLANATION  OF  PLATE  113. 

Fig.  1.  Area  (Scapharca)  itaminea  rubitiniana,  new  Bubspeciee;  type;  length,  36  mm. 
natural  size;  p.  603. 

2.  Ledadu)ctawhatche'&nai8f  new  species;  type;  length,  5.4  mm.;  figure  X5;  p.  604. 

3.  Interior  view  of  figure  1;  p.  603. 

4.  Interior  view  of  figure  2;  p.  604. 

5.  Phaooides  (Pleurolucina)  dioctawhakheinniy  new  species;  type;  length,  10.3 

mm.;  figure  X3;  p.  604. 

6.  Exterior  view  of  figure  5;  p.  604. 

7.  Diplodonta  waUonenns,  new  species;  type;  length  16.5  mm.;  figure  Xli; 

p.  606. 

8.  AsUnie  (Ashtarotha)  vaughani,  new  species;  type;  length,  9.5  mm.;  figure 

X3;  p.  605. 

9.  Interior  view  of  figure  8;  p.  605. 

10.  Area  {Scapharca)  itaminea  rvJbisinianaj  new  subspecies;  figured  specimen; 

natural  size. 

11.  Chama  arcinella  Linnaeus;  Jackson  Bluff  variety;  natural  size. 

12.  Interior  view  of  figure  11. 

Figs.  11  and  12  serve  to  illustiate  the  variety  which  is  not  described  in  the  text. 
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For  description  of  plate  see  page  607. 
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THE  CALIFORNIAN  LAND  SHELLS  OF  THE  EPIPHRAG- 
MOPHORA  TRASKH  GROUP. 


By  Paul  Babtsoh, 

Cwraior,  Dividon  of  Marine  InverUbrate$,  United  SUUee  National  Mruewn, 


INTRODUCTION. 

Some  material  recently  received  by  the  United  States  National 
Museum  has  made  it  necessary  to  subject  this  group  to  an  examina- 
tioU;  which  has  yielded  some  rather  interesting  results.  Foremost 
among  these  may  be  mentioned  the  assigning  of  a  final  resting  place 
to  ndix  carpentari  Newcomb,  a  name  that  has  been  applied  errone- 
ously to  at  least  three  different  forms  since  it  was  established.  It  was 
theiefore  quite  a  satisfaction  to  find  a  shell  in  the  type  locality  that 
satisfies  all  requirements  of  Doctor  Newcomb's  diagnosis  and  will  fix, 
it  is  to  be  hoped,  this  name  forever. 

In  this  study  I  have  been  greatly  aided  by  having  had  at  my  dis- 
posal the  entire  series  of  the  group  contained  in  the  collection  of  the 
Philadelphia  Academy  of  ^<atural  Sciences,  which  was  kindly  loaned 
to  me  by  Dr.  H.  A.  Pilsbry.  I  am  also  indebted  to  Prof.  G.  D,  Harris, 
of  Cornell  University,  for  the  loan  of  Newcomb's  four  cotypes  of  Epi- 
phragmophora  trashii,  and  to  Dr.  S.  S.  Berry,  of  Redlands,  California, 
for  thie  loan  of  two  paratypes  of  his  Epiphragmophora  petricola. 

The  figures  accompanying  the  sketch  are  after  photographs  re- 
touched by  Mrs.  E.  B.  Diecker. 

GROUP  CHARACTERS. 

The  group  of  Epiphragmophora  traahii  is  characterized  by  having 
the  nucleus,  which  usually  forms  one  and  one-half  to  two  turns,  very 
finely  axially  wrinkled  and  provided  with  a  scanty  number  of  rather 
distantly  spaced,  sUghtly  dongated  papillae,  that  form  obliquely, 
protrtotively  slanting  curved  lines.  The  sculpture  of  the  succeeding 
turns  may  be  papillose  or  spirally  striate  or  both.  The  postnuclear 
whorls  may  be  all,  or  in  part,  marked  by  incised  spiral  striations, 
which  vary  in  strength  in  the  different  races,  from  microscopic  to 
strongly  incised.  The  last  whorl  is  never  malleated,  as  in  the  group 
of  Epiphragmophora  tudiculaUi,  which  has  the  nuclear  sculpture  Uke 
that  of  the  present  group. 
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SPECIFIC  CHARACTERS. 

The  material  examined  readily  breaks  up  into  two  subgroupsy  which 
we  shall  consider  species. 

The  southern  species,  Epiphragmophara  cuyamaeensis,  has  the  last 
whorl  uniform  papillose  above  and  below,  while  in  the  northern, 
Epiphroffmaphara  traahUf  the  last  whorl  lacks  the  uniform  papillations. 

KIT  TO  8UBSPB0IB8. 

a',  Shell  papillose  above  and  below  on  all  the  whoris E,  cuyomaosiuit,  p.  eiO. 

6^  Umbilicus  half  closed  by  the  reflected  inner  lip;  greater  diameter  25  mm., 

c.  avu$,  p.  610. 
6*.  Umbilicus  not  half  closed  by  the  reflected  inner  lip ;  greater  diameter  lees  than 
21mm. 

c^,  Pa^illatians  uniform  over  entire  base c.  venturengit,  p.  611. 

4?t  Piyillations  not  uniform  over  entire  base. 

d^y  Papillations  obsolete  on  the  rounded  portion  of  base  a  little  behind 

the  i4>erture c.  euyamacentU,  p.  611. 

a},  Shell  not  papillose  above  and  below  on  all  the  whorls E,  traskiiy  p.  610. 

6',  Obliquely  protractively  slanting  lines  of  papillae  on  the  nucleus,  very  hint, 

c>,  Shell  subglobose t.  tularioa,  p.  616. 

(?,  SheU  decidedly  depressed. 

(f>,  Shell  large,  diameter  of  type  31  mm (.  uehae,  p.  615. 

tPf  Shell  smaller,  diameter  of  type,  20  mm L  proles^  p.  616. 

6',  Obliquely  protractively  slanting  lines  of  papillae  on  the  nucleus,  well  devel- 
oped. 

e*,  Surface  of  sheU  with  clothlike  sculpture (.  coronadoermi^  p.  617. 

c*,  Sur&ice  of  shell  not  with  clothlike  sculpture. 

(f>.  Umbilicus  nanow,  more  than  half  covered  by  the  reflected  ismet  lip. 

€^  SheU  decidedly  inflated t.  coelata,  p.  617. 

e*,  SheU  not  inflated t.  earperUeri,  p.  617. 

iP,  Umbilicus  wide,  less  than  half  covered  by  the  reflected  inner  lip. 
e',  Pi^illation  on  whorls  succeeding  the  nuclear  turns  stronger  than 

those  on  the  nucleus » . .(.  phipdaenaf  p.  618. 

€>,  Papillation  on  whorls  succeeding  the  nuclear  turns  not  stronger 
than  those  on  the  nucleus t.  trtukii^  p.  612. 

■PIPHRAGMOPHORA  CUTABfACBNSIS  ATUS»  Mw  iBbipariM. 

Plate  116,  figs.  16-18. 

This  is  a  giant  race  resembling  the  large  form  of  typical  Epiphrag- 
mophara trashU.  It  has  the  inner  lip  j^flected  over  half  of  the  rather 
narrow  umbilicus.  The  entire  upper  surface  and  the  inside  of  the 
umbilicus  are  strongly  papillose,  while  the  roimded  basal  portion  is 
almost  smooth,  the  lines  of  growth  being  the  most  conspicuous  fea- 
ture.   The  spiral  sculpture  is  obsolete. 

The  type  (Cat.  No.  120588,  U.S.N.M.)  comes  from  Los  Angeles 
County,  California.  It  has  5.5  whorls  and  measures — greater  diam- 
eter, 25  mm.;  altitude,  14.6  mm. 
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Plate  116,  figs.  lS-15;  plate  117,  fig.  7. 

Shell  very  much  hke  Epiphragmophora  cfwyamaeensis  euyamacensisy 
but  with  coarser  papulation^  which  does  not  become  obsolete  behind 
the  aperture  on  the  rounded  portion  of  the  base,  but  is  as  strongly 
developed  here  as  on  the  rest  of  the  shell. 

The  type  (Cat.  No.  39642a,  U.S.N.M.)  was  collected  by  L.  Yates 
in  Ventura  Coimty,  California.  It  has  5.6  whorls  and  measures — 
greater  diameter,  20.3  mm.;  altitude,  12  mm.  Another  specimen 
without  specific  locality  (Cat.  No.  60611,  U.S.N3I.)  has  5.7  whorls 
and  measures — greater  diameter,  20.1  mm.;  altitude,  12  mm. 

SPIPHKAGMOPHORA  CUT ABfAGINSiS  CUT ABfAGBNSB.  mw  mhmttim, 

Plate  116,  figB.  10-12;  plate  117,  fig.  8. 

Epiphragmophora  traskii  cuyamacmiU  (Hemphill)  Pilsbry,  Man.  Conch.,  vol.  9, 

1894,  p.  199,  nomen  nudum, 
Epiphragmophora  traskii  cuyamactntis  (Hemphill)  Pilsbbt,  Glas.  Gat.  with  Loc. 

Land  Shells  of  Amer.  North  Mex.,  1907,  p.  5,  nomen  nudum. 

Shell  openly  umbilicated;  inner  Up  only  slightly  reflected  over  the 
umbihcus.  Surface  evenly  papillated  above  and  below,  excepting  a 
small  portion  on  the  rounded  part  of  the  base  a  little  behind  the  aper- 
ture, which  may  be  almost  smooth. 

Cat.  No.  62381,  Philadelphia  Academy  Collection,  contains  the 
type,  three  adult  and  nine  immature  specimens,  which  were  col- 
lected by  Mr.  Henry  Hemphill  at  the  Cuyamaca  Mountains  in  San 
Di^o  Coimty,  California.  These  are  the  specimens  referred  to  by 
Doctor  Pilsbry  in  the  citations  given  above.  The  type  has  5.9 
whorls  and  measures — greater  diameter,  20.1  mm.;  altitude,  11.7  mm. 

We  have  seen  the  following  adult  specimens,  all  collected  by  Mr. 
Hemphill: 


CoUeotton. 

Catalogue 
number. 

Number  of 
whorls. 

Greater 
diameter. 

Altitude. 

Locality. 

P.A.N.8 

Do 

62387 

62387 
62387 
62387 
39646 
39646 
30520 

5.9 

5.9 
5.6 
5.6 
5.6 
5.3 
5.4 

20.1 

19.2 
17.0 
16.0 
20.1 
19.3 
20.2 

11.7 

11.7 
10.4 
10.2 
12.5 
12.0 
11.0 

San   Diego  County, 
California. 
Do 

Do 

Do 

Do 

Do 

U.S.N.M 

Do 

San  Diego  minee. 
Do 

Do 

San  Diego  County, 
California. 

Two  yomig  specimens  in  Mr.  F.  W.  Kelsey's  collection  from  Paloma 
Momitains,  San  Diego  County,  California^  were  examined. 
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Plftte  114,  figs.  1-18;  pkte  117,  figB.  1-8. 

BOix  troikU  Nbwgomb.  Proc.  Oal.  Acad.  Nat.  Sd.,  vol.  2, 1861,  pp.  91-02. 
Aglaja  tnukii  Tbton,  Amer.  Joum.  Conch.,  vol.  2, 1866,  p.  314,  pi.  5,  fig.  16. 
Arionta  tnukU  W.  G.  Binnbt,  Terr.  Moil.,  vol.  5, 1878,  p.  869. 
Hdixjrcmki  J.  Q.  Coopbb,  err.  typ.;  teste  J.  Q.  C,  in  letters. 
Bpipkragm/ophora  tmkn  Pilsbbt,  Tryon's  Man.  Conch.,  vol.  9, 1894,  p.  199. 
l^pkragmophora  tnukU  major  Hbmphill,  nomen  nuduan. 
Epiphragfnophora  trasbii  vema  Hbmphill,  nomen  nudum, 
Bpiphragm/ophora  tra$ki%  $auciu$  Hbmphill,  nomen  nudum, 
Bpiphragmophora  petrioola  Bbbbt,  Univ.  Cal.  Fob.  Zool.,vol.  16,  No.  9,  Jan.  1916, 
pp.  107-9. 

In  this  subspecies  the  fine  papiUation  of  the  nuclear  whoris  scarcely 
extends  beyond  the  third  turn  and  is  never  stronger  on  the  turns  that 
succeed  the  nucleus  than  on  the  nucleus. 

I  have  seen  Dr.  Newcomb's  cotypes,  four  specimens,  which  are 
in  the  collection  of  Cornell  University,  No.  27832,  and  I  have  figured 
one  of  these  on  plate  1 16,  as  figures  7--9.  These  four  specimens  which 
come  from  Los  Angeles,  Calif omia,  yield  the  following  measurements: 


Nombflrof 

Omterdiain- 
et«r. 

AltJtiMto. 

5.6 
5.8 
5.9 
5.6 

22.6 
22.1 
22.3 
23.2 

13.7 
12.6 
13.3 
13.9 

To  this  subspecies  I  must  refer  Hemphill's  EpiphragTriapTiOTa  traskvi 
major,  E.  t  vema,  and  E.  t  saucma.  The  first  of  these  simply  repre- 
sents the  largest  shells  of  the  group,  while  the  green  tinge  of  K  t. 
vema  Hemphill,  which  is  fugitive,  is  characteristic  of  all  fresh  speci- 
mens. The  somewhat  smaller  average  in  size  of  the  series  of  shelis, 
which  Hemphill  named  vema,  is  due  to  a  partially  diseased  condi- 
tion of  the  whorls. 

Epiphragmophora  trashii  aanuius  Hemphill,  as  selected  by  the 
author  of  that  name,  represents  pathologic  specimens.  It  is  E.  U 
veTTUJk  carried  a  little  further,  pathologically  speaking. 

I  have  seen  two  paratypes  of  Mr.  Berry's  Epxphragnuyphora  petri- 
cola,  and  I  give  figures  of  one  of  these  on  plate  117,  figures  1-3. 
These  specimens  must  be  assigned  to  typical  Epiphragmophora  trasJcii 
trashii.  Mr.  Berry's  ecologic  data  given  in  the  paper  referred  to 
above  are  rather  interesting  since  they  throw  considerable  light  on  the 
habits  of  these  animals.    I  therefore  quote  from  his  paper: 

Type.— Cot.  No.  3480  of  the  writer's  collection;  paratypes  in  the  coUections  of 
the  XJnivenity  of  Oallfomia  and  the  private  collection  ci  Mr.  Allyn  G.  Smith. 

Type-locality.'— A  rocky  talus  slope  on  the  southeast  wall  of  Mill  Creek  Ouiyon,  San 
Bernardino  Mountains,  Oalifomia,  near  the  old  road,  about  1-1/2  miles  from  the  canyon 
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mouth,  altitude  about  3,250  feet;  10  dead  aheUs,  A.  G.  Smith  and  8.  8.  Berry,  Jan- 
uary 7, 1914;  three  living  specimens,  A.  6.  Smith,  May  12, 1914;  one  living  specimen, 
8.  8.  Berry,  April  8, 1915. 

litfmariba.— This  fine  helicoid,  one  of  the  largest  of  the  southern  fauna,  is  distin- 
guished by  the  aforementbned  characters  from  all  others  known  to  me.  It  perhaps 
resembles  a  very  large  and  extremely  flattened  form  of  E.  traakii  more  than  any  of  the 
other  Oalifomian  species,  and  I  believe  the  two  species  to  be  rather  nearly  allied, 
though  the  situations  in  which  they  are  respectively  to  be  found  are  very  dissimilar. 
E.  petrioola  was  first  discovered  while  quarrying  through  a  rocky  slide  in  the  possible 
hope  of  obtaining  JIEcrarumta  or  8<morellaf  genera  as  yet  unknown  from  the  San  Ber- 
nardino Range.  The  species  does  not  seem  to  be  an  abundant  one,  and  several  hours' 
arduous  labor  in  turning  over  large  blocks  of  stone  and  clearing  out  the  detritus, 
repeated  on  several  occasions,  have  yielded  to  date  only  a  single  adult  living  specimen, 
all  the  remainder  being  immature  or  merely  dead  shells.  While  probably  occurring 
all  through  Mill  Greek  Oanyon,  and  perhaps  neighboring  parts  of  the  range  in  favorable 
situations,  only  the  one  slide  of  the  few  so  far  examined  has  yielded  specimens.  A 
find  by  1^.  Smith  of  several  shells  on  or  near  the  surface  leads  to  the  belief  that  the 
species  is  not  always,  if  ever,  of  strictly  subterranean  habit,  at  least  not  in  the  sune 
sense  as  SonareUa. 

The  two  parat jpes  sent  to  us  by  Mr.  Berry  give  thd  following 
measurements: 


NnmtMrof 
whorls. 

Qretterdlam- 
«tar. 

Amtade. 

5.9 
6.0 

28.3 

28.7 

17.0 

15.4 

The  foUomng  additional  adult  specimens  have  been  examined. 
No  measurements  were  taken  of  pathologic  and  injured  material; 
hence,  most  of  the  specimens  called  vema  by  Hemphill  and  all  of  his 
sauciua  drop  out. 

MeaauremerUs  of  Epiphragmophora  tnukii  traMi. 


CoUactiai. 

Oato- 
number. 

Nombflr 
of  whorls. 

QimUt 

diaiDA- 

ter. 

Altttode. 

Locality- 

U.S.NJi 

58553 
58553 
39643 
39643 
39643 
39643 
181313 

12336 

10700 

58523 

10698 

39640a 

39640a 

39640a 

39640a 

6.2 
6.3 

5.8 
5.7 
5.8 
5.8 
6.2 

6.3 
6.0 
6.0 
6.0 
6.0 
5.5 
5.8 
5.2 

26.3 
27.6 
26.2 
24.0 
24.4 
2a  9 
2&8 

30.2 
2L7 
20.3 
23.0 
26.0 
2L9 
2a7 
2L2 

17.4 
17.3 
15.5 
15.0 

lao 

14.8 
17.4 

19.0 
12.5 
1L7 

lai 

15.4 
14.2 
15.5 
12.5 

San  Luis  Obispo  County. 
Do. 

Do 

Do 

Santa  Barbara. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Little    Pine    Oanyon, 

Do 

Santa  Barbara  County. 
Santa  Barbara. 

P.A.N.S 

U.S.N.M 

P.A.N.S 

U.S.N.M 

Do 

Do. 
FortTejon. 

Do. 
Hills  of  Ventura  County. 

Do. 

Do 

Do. 

Do 

Do. 
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MeoiwremerUi  of  Epipkroigfnophora  troMi  IruMi— Continued. 


Coltoetion. 

Cate- 
mmbflf. 

Ntimbcr 
ofwbvls. 

Orafttor 

dteme- 

t€r. 

AltltDde. 

LocaUty. 

U.8.N.M 

Do 

39642 
56659 
68559 
68559 
68559 
174117 
174117 
174118 
174118 
174119 
174119 
174120 
174120 
174121 
174121 
174122 
174122 
174123 
174123 
174125 
174126 
174126 
174126 
174127 
174127 
174128 
174128 
201207 

201207 
201207 
10685 
10685 
10685 
10685 
10685 
10685 
10685 
86873 
86873 
86874 
86874 
86875 
86875 
86876 
86879 
86879 
86880 
86880 
86881 
86881 
182627 

6.0 
6.0 
5.7 
5.8 
5.8 
5.5 
5l5 
6.2 
6.2 
6.0 
6.2 
5.7 
6.0 
5.7 
5.8 
5.6 
6.7 
5,4 
5.7 
5.6 
5.8 
5.7 
6..5 
5.8 
6.8 
5.8 
6.0 
6.7 

6.6 
6.5 
6.0 
5.8 
5.3 
5.7 
6.0 
6.7 
6.0 
5.7 
6.2 
6.0 
6.0 
6.0 
6.0 
5.7 
5.6 
5.6 
6.0 
5.7 
5.7 
5.8 
6.4 

25.0 
21.5 
2L9 
21.6 
2L0 
20.6 
22.3 
26.6 
26.1 
28.9 
28.6 
24.4 
24.3 
22.7 
22.0 
2L3 
2L4 
20.0 
19.1 
2L8 
20.9 
24.4 
24.6 
26.1 
26.3 
28.7 
26.6 
28.4 

29.4 

28.7 

2a4 

22.7 
22.9 

2ao 

2L4 
22.2 
22.3 
25.5 
26.7 
26.4 
25.0 
24.0 
24.1 
20.6 
20.5 
22.4 
24.0 
22.0 
25.2 
25.5 
26.4 

14.8 
14.3 
12.2 
14.9 
14.3 

las 

14.1 
17.6 
17.4 
18.6 
17.7 
15.0 
1&8 
15.3 
15.6 
14.0 
14.1 

lai 
lao 
lao 
lao 

14.5 
14.0 
14.6 
14.5 
16.0 
15.5 
19.8 

18.6 

ia8 

14.8 
14.5 
15.0 
14.3 
14.2 

lai 
ia2 
lai 
lai 
ia8 
lao 

15.6 
17.2 

ia6 

12.4 

ia5 

14.0 

ia3 

14.8 
14.6 

lao 

Ventnra  Comity. 
Near  Los  A:E^es. 
Do. 

Do 

Do 

Do. 

Do 

Do. 

Do 

Los  Angeles  County. 
Do. 

Do 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Artesia,  Los  Angeles 
County. 
Do. 

Do 

Do 

Do. 

P.A.N.S 

Do 

Los  Angeles 
Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

U.S.N.M 

San  Diego. 

5.88 

6.7 

5.2 

24.07 
30.02 
19.1 

15.09 

19.8 

12.2 

Greatest. 

Least. 
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EPIPHSAGMOPHOBA  TBASKII  TULABICA»  new 

Hate  116,  figs.  1-3. 

Epiphroffmofhora  traakii  ttUarentU  (Hempliill)  Pilsbry,  Man.  Conch.,  1894,  p. 

109,  nomm  nudum, 
Epiphrofffnophara  traskH  tidarensis  Pclsbrt,  Clas.  Oat.  with  Loc.  Land  Sheik  of 

Amer.  North  Mex.,  1907,  p.  5,  namen  nudum. 

Shell  subglobose,  very  dark  colored,  with  the  chestnut  band  very 
broad.  The  axial  wrinkling  of  the  nuclear  sculpture  is  very  strongly 
developed,  the  individual  wrinkles  being  finely  granulated.  The 
larger  papillations,  which  form  the  obliquely  protractively  slanting 
lines  on  the  nucleus,  are  not  nearly  as  strongly  developed  here  as  on 
the  other  races  and  require  search  to  be  seen.  This  sculpture  does 
not  appear  to  extend  beyond  the  nudear  turns,  but  is  replaced  by 
the  incised  spiral  sculpture  which  consists  of  closely  spaced  micro- 
scopic spiral  striations  and  deeper,  distantly,  irregularly  distributed, 
stronger  lines. 

The  type  and  another  specimen  (Cat.  No.  60009,  Philadelphia  Acad- 
emy of  Natural  Sciences  C!ollection)  come  from  Erasers  Mills,  Tulare 
County,  California.  The  type  has  5.6  whorls  and  measures,  greater 
diameter,  21  mm.;  altitude,  17.4  mm.  The  other  specimen  has  5.5 
whorls  and  measures,  greater  diameter,  21  mm.;  altitude,  15.6  mm. 

EPIPHRAGMOPHORA  TBASm  ZBCHAE  Pflabry* 

Plate  117,  figs.  4-6. 

Epiphragmophara  traskii  zechae  FrLBBRYy  Nautilua,  vol.  29,  No.  9,  pp.  104-5,  pi.  3, 
lower  figuree  (3),  Jan.,  1916. 

Shell  very  large,  decidedly  flattened,  widely,  openly  mnbilicated, 
thin.  "  The  whorls  of  the  spire  and  as  far  as  the  front  of  the  last  whorl 
are  dilute  cinnamon,  then  changing  to  ecru-olive  or  dark  olive-buff; 
there  is  a  chestnut-brown  band  at  the  shoulder  (about  2  mm.  wide), 
bordered  with  inconspicuous,  hardly  noticeable  bands  paler  than  the 
ground  color."  The  characteristic  distantly  spaced,  obliquely  pro- 
tractively arranged  papillation  is  almost  obsolete  in  the  nuclear 
whorls,  as  well  as  on  the  rest  of  the  shell,  appearing  only  as  distantly 
scattered  pustules,  usually  best  expressed  near  the  suture,  excepting 
immediately  behind  the  aperture  where  they  are  strongly  developed 
on  the  upper  surface  and  a  little  less  so  on  the  lower.  In  addition  to 
the  papillation  the  whorls  are  marked  by  rather  strong  incremental 
Mnes  which  are  equally  developed  on  the  upper  and  lower  surface. 
No  spiral  striations  are  present.  Aperture  broadly  limate,  decidedly 
wider  than  high;  lip  thin,  the  upper  margin  scarcely  expanded,  the 
outer  slightly  expanded,  the  basal  very  narrowly  reflected;  columel- 
lar  margin  broadly  dilated. 

The  type  (Cat.  No.  113426,  Philadelphia  Academy  of  Natural 
Sciences)  measures:  altitude,  15.2  mm.;  diameter,  31  mm.;  aper- 
ture: altitude,  14.3  mm.;  width,  17.8  mm. 
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HabiUU.^Saai  Antonio  Oanyon,  in  the  San  Gabriel  MonntainB,  western  edge  of  Sin 
Bernardino  County,  Oalifornia,  at  about  5,000  feet  elevation  (Mbs  Lilian  Zech). 

Miss  Zech  gives  the  following  aooount  of  the  locality: 

The  specimen  was  found  in  a  narrow,  winding  canyon  branching  from  the  main  Stn 
Antonio  canyon  at  4,700  feet,  and  at  this  point,  some  200  or  900  feet  higjiOT,  as  near  as 
I  can  guess,  only  wide  enough  for  the  creek  bed,  then  full  of  rushing  water,  and  the 
trail.  It  is  a  cool,  moist,  deep  canyon,  with  cdumbine,  lilies,  and  fems,  and  <m  the 
slopes  much  bay  laurel.  The  trees  were  incense  cedar  and  big  cmie  spruce.  The 
snail  lay  on  a  pile  of  rock  artificially  heaped  up  at  the  creek's  mouth  and  contained 
the  dead  animal  when  found. 

BFIPHHAGMOPHOBA  TSASm  PBOLBS,  sew  aMfcijidw. 
Plate  116,  figs.  4-6. 
Epiphragmophora  troiHi  prole$  (Hemphill)  PuflBRT,  Man.  Conch.,  1894,  p.  199, 

Epiphroffmophora  troMx  prole$  (Hemphill)  POiSBbt,  Glas.  Gat.  with  Loc.  Land 
Shells  of  Amer.  N<vth  Mex.,  11K>7,  p.  4,  nownen  nudum. 

Shell  decidedly  flattened,  widely,  openly  umbilicated,  thin.  The 
characteristic  distantly  spaced,  obliquely  protractively  arranged, 
papillation  is  almost  obsolete  in  the  nuclear  whorls  as  well  as  in  the 
rest  of  the  shell  in  the  present  race.  Traces  of  this  sculpture  can  only 
be  seen  on  absolutely  perfect  specimens.  Only  one  individual  of  aD 
the  material  examined  showed  this  character,  the  nuclear  whorls  in 
all  the  rest  being  slightly  worn.  The  incremental  lines  of  the  post- 
nuclear  turns  are  not  strong  and  the  spiral  sculpture  which  consists 
of  exceedingly  fine,  faintly  incised  lines,  which  are  best  seen  on  the 
penultimate  whorl,  becomes  lost  on  the  last  turn,  both  above  and  on 
the  base. 

I  have  selected  one  of  the  three  specimens  collected  by  Mr.  Heniy 
Hemphill  at  Frasers  Mills,  Tulare  County,  California,  which  are 
listed  as  Cat.  No.  62270,  Philadelphia  Academy  of  Sciences  collection, 
as  type.  This  has  5. 1  whorls  and  measures — greater  diameter,  20.1 
mm.;  altitude,  11.1  mm. 

I  have  seen  the  following  additional  adult  specimens: 


MeasuremenU  of  Epiphragmophora  traihH  prole*. 

CoUeoUon. 

Catalogue 
number. 

Number 
Qt  whorls. 

Greater 
diameter. 

Altitude. 

Locality. 

P.A.N.8 

Do 

62270 

62270 
10702 
10702 
10702 
39644 
39644 
39644 
106779 

^58538 

6.2 

5.0 
6.0 
6.0 
4.7 
4.8 
4.6 
4.7 
5.0 

21.5 

19.4 
20.3 
18.7 
18.0 
18.5 
18.0 
17.7 
19.3 

1L4 

10.2 
11.0 
10.6 
10.4 
10.3 
10.4 
10.2 
10.6 

Frasere  Millfl,  Tulare  County, 
California. 
Do. 

Do 

Clarke,  Caliiomia. 

Do 

Do. 

Do 

Do. 

U.S.N.M 

Do 

liaripoea  County,  California. 

Do 

Do. 

Do 

Clarks    Ranch.     Mariposa 
County,  California,  65  feet, 
altitude. 

Do       .  . 

1  Two  not  quite  matured  ftom  the  same  place. 
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BPIPHRAGMOPHORA  TRASKO  COBONADOENEOS,  new 

Plate  115,  figB.  10-12;  plate  117,  fig.  9. 

Epiphragmophora  carpenteri  Ttlbbby  (part),  Olas.  Cat.  with  Loc.  Land  Shells  of 
Amer.  North  Mex.,  1907,  p.  5. 

In  this  island  subspecies  the  incremental  lines  are  much  stronger 
and  the  spirally  incised  lines  are  much  wider  and  more  deeply  cut  than 
in  the  other  races.  The  combination  of  these  sculptural  elements 
give  a  clothlike  texture  to  the  entire  surface  of  the  shell. 

I  have  examined  the  following  adult  specimens: 


Cdlectlon. 

Catalogoe 

Number 
of  whorls. 

Onater 
dlametor. 

Altitude. 

LooaUty. 

U.S.N.M 

Do 

39649 
30539 
58526 
58526 
58526 
58526 
58526 

5.3 
5.7 
5.7 
6.0 
5.5 
6.0 
5.8 

20.7 
2L9 
23.6 
22.4 
20.6 
2L7 
2L5 

12.4 
13.7 
15.2 
14.4 
13.0 
14.1 
14.4 

Coronado  Island. 
Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

Do 

Do. 

EPIPHRAGMOPHORA  TRASKO  OOELATA»  new  lafciiidw. 

Plate  115,  figs.  7-^;  plate  117,  fig.  10. 

This  is  a  small  decidedly  inflated  race  haying  the  inner  lip  reflected 
over  the  very  narrow  umbilicus  covering  this  half  or  more  than  half. 
All  the  whorls  excepting  the  last  turn  are  papillose.  The  spirally 
incised  sculpture  is  feeble  on  the  upper  side  of  the  last  one  and  one- 
half  whorls,  and  scarcely  indicated  on  the  base  of  the  last  turn. 

The  type  and  another  specimen,  (Cat.  No.  124747,  U.S.N.M.)  come 
from  the  Mesa,  at  Pacific  Beach,  California.  The  type  has  five  and 
one-third  whorls,  and  measures — greater  diameter,  20.8  mm.;  alti- 
tude, 13.7  mm.  The  other  specimen  has  four  and  one-half  whorls 
and  measures — greater  diameter,  21.8  mm.;  altitude,  13.5  mm. 

EFIPUBAQMOPHORA  TRASKU  CARPENTBBI  Neweomb. 

Plate  115,  figB.  4-6. 

Helix  carpenteri  Newcomb,  Proc.  California  Acad.  Sci.,  vol.  2, 1861,  p.  103. 
Aglaja  carpenteri  Tryon,  Amer.  Joum.  Conch.,  vol.  2, 1866,  p.  313. 
Arianta  carpenteri,  W.  G.  Binnet,  Terr.  Moll.,  vol.  5, 1878,  p.  366. 
Epiphragmophora  carpenteri  PnaBRT,  Tryon 'a  Man.  Conch.,  vol.  9, 1894,  p.  199. 

This  race  was  described  by  Newcomb  in  the  following  terms: 

Shell  timbilicate,  roundly  conical;  apex  obtuse,  obscurely  marked  with  one  brown 
band ;  well  striated ;  under  the  lens  numerous  very  minute  spiral  striations;  whorls  five 
and  one-half  rounded;  sutiure  well  marked;  aperture  circular,  with  maigins  approxi- 
mating; lip  moderately  expanded,  at  the  coliunella  broadly  bo,  but  not  adherent. 
Diameter,  23  mm.;  altitude,  l^  mm.  Habitat  ''Tulare  Valley."  Mus.  Cal.  Acad. 
Nat.  Sci.    My  cabinet. 
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litfmaHb.— Thifl  shell,  about  the  sue  of  H,  ramenUMOL,  (Gould)  can  scarcely  be  con- 
founded with  any  known  species.  It  belongs  to  the  Cyclostomoid  group  of  HeliceB, 
and  has  the  aspect  of  a  desert  spedas.  Dedicated  to  Philip  P.  Carpenter,  L.  L.  D., 
of  Warrington,  England. 

The  name  Epiphragmaphora  carpenieri  has  been  applied  to  a  num- 
ber of  shells  to  which  it  did  not  belong.  I  beUeve  that  the  three 
specimens  which  Mr.  L.  J.  Goldman  of  the  Biological  Survey  oollected 
at  Maricopa  and  McEittrick,  on  the  east  slope  of  the  Coast  Range, 
belong  here  and  will  fix  this  fleeting  name. 

The  shells  are  oharacterized  by  a  very  narrow  mnbilious,  narrower 
than  in  any  of  the  other  races,  except  Epiphragmophora  traskii 
codata.  The  incremental  lines  are  rather  coarse,  while  the  wavy 
spirally  incised  lines  are  fine  and  rather  closely  spaced. 

The  two  adult  specimens  measure: 


CoDeotloo. 

CAtalqgoe 
NumSr. 

Nonibvof 
whorli. 

OuMtV 

DIuiMtflr. 

Attitade. 

LooiUty. 

U.S.N.M 

Do 

272943 
272942 

5.4 
5.5 

19.5 
2L0 

12.5 
13.7 

McKittarick,  California. 
Maricopa,  Calif omia. 

wnnaLAiOMomomA  rttASEn  phltckajdia,  new 

PUte  115,  figs.  1-3;  13-15. 

This  is  a  rather  large  race  in  which  the  two  whorls  following  the 
nuclear  turns  are  strongly  papillose,  the  papillae  being  much  more 
numerous  and  much  stronger  than  they  are  on  the  nuclear  turns. 

Cat.  No.  12363,  U.S.N.M.,  contains  two  specimens,  cotypes,  col- 
lected by  W.  Q.  Blunt,  40  miles  north  of  Santa  Barbara,  CaUfonia. 
One  of  these,  an  adult  specimen,  has  six  whorls,  and  measures- 
greater  diameter,  28.2  mm.;  altitude,  17.1  mm.  The  other,  not 
quite  matured,  has  only  five  turns,  but  in  this  the  spiral  sculpture 
is  better  preserved  and  has  furnished  the  illustration  of  that  f eatur& 

The  following  specimens  have  been  examined: 

MeaturemerUi  of  Epiphragmophora  trathii  phlyetaena. 
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BPIPHRAGBf OPHOBA  TSASm ,  mlMvecietfr 

The  collection  of  the  United  States  National  Museum  contains  an 
immature  specimen  (Cat.  No.  106779a,  U.S.N.M.,  from  Mariposa 
CJounty,  California,  which  appears  to  belong  to  a  race  differing  from 
those  noted  above.  The  papillations  disappear  shortly  beyond  the 
nuclear  whorls.  The  spiral  lines  on  the  last  whorl  are  strong  and 
deeply  incised  on  the  upper  surface  and  feeble  on  the  lower. 

EXPLANATION  OF  PLATES. 

Plate  114. 

All  figurea  on  this  plate  are  of  EpiphragTnophora  trashii  traskii  Newcomb. 

Fios.  1-3.  Top  profile  and  bottom  of  the  largest  specimen,  Cat.  No.  12336,  U.S.N. M. 

4-6.  Top  profile  and  bottom  of  the  smallest  specimen,  Gat.  No.  174123,U.S.N.M. 

7-9.  Top  profile  and  bottom  of  the  norm.,  i.  e.,  the  average  specimen,  Gat.  No. 

39643,  U.S.N.M. 

10-12.  (The  pathologic  form  called  Epiphragmophora  traakii,  var.  aaucitu  by 

Hemphill),  Gat.  No.  174140  U.S.N.M. 
13-15.  (The  pathologic  form  called  Epipkragrnophora  traskii,  var.  vema  by  Hemp- 

hiU),  Gat.  No.  174129,  U.S.N.M. 
16-18.  The  taUest  specimen,  Gat  No.  201207,  U.S.N.M. 

Plate  116. 

Fios.  1-3.  Epiphragmophora  trashii  phlyctaerm  Bartsch,  t3rpe. 
4-6.  Epipkragrnophora  trashi  carpenteri  Newcomb. 
7-9.  Epiphragmophora  trashii  coelata  Bartsch,  type. 
10-12.  Epiphragmophora  trashii  ooronadoensis  Bartsch,  type. 
13-15.  Epiphragmophora  trashii  phlyctaena  Bartsch,  type. 

Plate  116. 

Fios.  1-3.  Epiphragmophora  trashii  tularica  Bartsch,  type. 

4-6.  Epiphragmophora  trtishii  proles  Bartsch,  type. 

7-9.  Epiphragmophora  trashii  trashii  Newcomb,  cotype. 
10-12.  Epiphragmophora  cuyoTnacensis  cuyamaceTisis  Bartsch,  type. 
13-15.  Epiphragmophora  cuyamacensis  venturensis  Bartsch,  type. 
16-18.  Epiphragmophora  cuyamacensis  avus  Bartsch,  type. 

Plate  117. 

Figs.  1-3.  EpiphragTnophora   petrioola    Berry,  paxAtype^Epiphragmophora    trashii 
trashii  Newcomb. 
4-6.  Epiphragmophora  trashii  zechae  Pilsbry,  type. 

7.  Epiphragmophora  cuyamacensis  venturensis  Bartsch,  type.    A  portion  of 

the  base  a  little  behind  the  aperture,  magnified  about  25  diameters  to 
show  the  strong  papillations. 

8.  Epiphragmophora  cuyamacensis  cuyamacensis  Bartsch,  type.    A  portion  of 

the  base  a  little  behind  the  aperture  magnified  about  25  diameters  to 
show  the  obsolete  papillations. 

9.  Epiphragmophora  trashii  coronadoensis  Bartsch,type.    A    portion    of   the 

upper  surface  of  the  last  whorl  magnified  about  25  diameters  to  show  the 
clothlike  texture. 
10.  Epiphragmophora  trashii  coelata  Bartsch,  type.    A  portion  of  the  upper 
sur&tce  of  the  last  whorl  magnified  about  25  diameters  to  show  the  absence 
of  clothlike  texture. 
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A  GENERIC  SYNOPSIS  OF  THE  COOCINELLID  LARVAE 
IN  THE  UNITED  STATES  NATIONAL  MUSEUM,  WITH  A 
DESCRIPTION  OF  THE  LARVA  OF  HYPERASPIS  BINO- 
TATA  SAY. 


By  Adam  Bovino, 
Ofiht  Bwreau  of  Entomology ,  United  Suiu$  Department  o/AgrieuUure. 


INTRODUCTION. 

This  paper  is  a  contribution  from  the  Branch  of  Forest  Insects  pre- 
pared under  an  arrangement  between  Dr.  A.  D.  Hopkins,  in  charge  of 
Forest  Insects,  and  Dr.  A.  L.  Quaintance,  in  charge  of  Deciduous  Fruit 
Insects  of  the  Bureau  of  Entomology,  United  States  Department  of 
Agriculture,  to  supplement  a  biological  paper  by  F.  L.  Simanton, 
Entomological  Assistant,  Deciduous  Fruit  Insects,  entitled  Hypera&- 
pis  binotata,  A  Predatory  Enemy  of  the  Terrapin  Scale.^ 

In  connection  with  the  author's  investigations  of  Coleopterous 
larvae  affecting  forest  and  shade  trees,  he  has  been  glad  of  an  oppor- 
tunity to  study  in  details  the  morphology  of  the  larva  of  Byperaspia 
binotaia  Say,  and  to  work  out  a  synopsis  of  the  larvae  of  the  Coccinel- 
Ud  genera,  represented  in  the  United  States  National  Museum.  The 
systematic  notes  of  the  present  paper  are,  however,  only  intended  as 
an  outline  for  further  studies  and  as  a  small  contribution  in  the  dis- 
cussion about  the  natural  arrangement  of  the  genera  of  this  difficult 
group.  The  student  of  the  family  must  rely  upon  earlier  papers, 
among  the  most  useful  of  which  are  L.  Ganglbauer's  critical  abstract 
in  his  Die  Eafer  von  Mitteleuropa  (voL  3,  1899),  and  especially  the 
admirable  paper  of  Geoi^e  Dinunock:  Algnnas  Oocdnellidae  de  Cuba 
in  Primer  informe  anual  de  la  Estaci6n  Central  Agronomica  de  Cuba 
(1906).  As  the  present  synopsis  is  based  on  the  morphological  study 
of  the  larva  of  Hyperaspis  binotata,  the  description  of  this  larva  has 
been  placed  first. 

>  Jonm.  A|;ric  Res.,  Dept.  Agrie.,  Wash.,  D.  C,  yoL  6, 1916,  pp.  197-203,  with  two  plates. 
PROCEEDINQ8  U.  8.  NATIONAL  MUSEUM.  VOL.  61— NO  2171. 
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GENERAL  DESCRIPTION  OF  THE  FUUrGROWN  LARVA  OF  HTFERAfiPIB 

BINOTATA  SAY. 

The  fnll-grown  lanra  is  about  five  millimeteiB  long;  oval  in  ontliDe, 
8tron(^  arched  aboTe,  with  flattened  underside  (figs.  1,  2,  3).  11» 
head  is  bent  downwards;  its  posterior  edge  is  coTered  by  the  fleehy 
anterior  margin  of  the  prothorax;  the  color  is  li^^t  greenish  gray  with 
the  more  stron^y  chitiniied  parts  shiny  dark  brown,  and  with  a  dark 
brown  pattern  (as  shown  in  figs.  8, 9, 10) ;  it  is  rectangular,  very  broad, 
with  an  unusual  capacious  mouth  cavity  (fig.  7),  capable  of  contain- 
ing an  entire  larva  of  the  Lecaniumj  which  constitutes  its  principal 
prey.  TUs  increase  of  the  mouth  has  been  effected  by  the  enlaige- 
ment  of  the  labrum  and  the  labium  and  by  the  incorporation  (A  the 
dorsal  side  of  the  maxillary  stipes  into  the  wall  of  the  mouth  {M,  II, 
fig.  7) ;  the  labrum  (fig.  1  and  &*,  figs.  8  and  9)  is  nearly  perpendicular, 
covering  and  protecting  the  approximately  horizontal  mandiUas 
(mdj  figs.  8  and  9)  and  the  fleshy  lobes  of  the  ventral  mouth  parts  (2a, 
{i,  figs.  8  and  9).  Due  to  the  enlargement  of  the  mouth  cavity,  Uw 
mandibles  are  so  displaced  (fig.  7)  that  they  can  only  meet  each  oihtf 
with  their  very  pointed  apex  (apx,  fig.  6),  while  Uie  convex,  broad 
and  flattened  molarlike  bases  {moj  fig.  6)  are  widely  separated;  theae 
molarlike  bases  can,  for  that  reason,  not  work  against  each  other,  but 
they  work  in  the  comer  of  the  mouth  against  the  concave  end  surfaces 
of  a  hypopharyngeal  bridge  peculiar  to  this  family  (5r,  figs.  7,  9), 
grinding  and  squeezing  the  juices  out  of  the  prey;  Uie  fleshy  lobes  of 
the  ventral  mouth  parts  close  the  mouth  and  retain  the  juice  during 
mastication  until  it  can  be  sucked  in  and  swallowed  by  the  movements 
of  the  pharynx  (pA,  figs.  4,  7).  These  remarkable  morphological 
modifications  of  the  mouth  parts  have  not  been  recorded  before  and 
are  probably  not  found  outside  the  family  CoccineOid^ie.  There  are 
three  large  ocelli  (fig.  1,  oc,  fig.  8)  on  each  side;  the  antennae  are  three- 
jointed  with  a  tactile  filament  (JU,  fig.  8)  at  the  apex  of  the  second 
joint;  the  maxillary  palpi  are  normal,  three-jointed,  with  the  usual 
sensory  papillae  on  the  terminal  joint;  labial  palpi  minute  and  two- 
jointed  (fig.  8). 

The  sub^obose  shape  of  the  body,  with  the  flat  ventral  side  pressed 
against  the  supporting  surface  is  similar  to  that  of  most  of  the  coleop- 
terous larvae,  which  live  on  leaves  and  twigs,  and  is  well  adapted  to 
these  surroundings;  the  color  is  pale,  yellowish  gray,  somewhat  lighter 
underneath  and  with  small,  brown,  diitinous  spots  indicating  musde 
attachments  (ms,  fig.  1);  the  body  is  pubescent,  bears  well-developed 
setae,  especially  on  the  dorsal  and  lateral  areas,  and  has  numerous 
small  pores  in  the  skin  on  all  s^ments  (par,  fig.  5);  but  all  these 
characters  are  not  apparent  on  the  living  larva  because  it  is  covered 
by  tufts  of  long,  pure  white,  waxy  threads,  which  are  exuded  from 
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three  rows  of  dorsal  depressions  on  each  side  of  the  body.  Some  of 
the  lateral  setae  (coU,  fig.  5)  are  very  large,  very  fragile,  and  of  a  pecu- 
liar structure,  emitted  from  a  collarlike  prolongation  of  the  basal 
cup.  The  fragile  nature  and  specialization  of  these  hairs  suggest  that 
they  are  defensive,  either  in  a  merely  mechanical  way  or  possibly  con- 
taining a  poison.  Undoubtedly  protective  oi^ans  are  certain  large 
repugnatorial  glands,  which  can  emit  drops  of  bloodlike  fluid;  these 
are  placed  dorsally  in  the  intersegmental  skin  on  each  side  of  the  first 
eight  abdominal  segments  (bg^  figs.  1  and  5).  Small  ring-shaped 
light  brown  spiracles  (sp,  figg.  1  and  5)  occur  on  the  mesothorax  and 
on  the  first  eight  of  the  ten  abdominal  segments;  a  rudimentary  pair 
is  found  on  the  metathorax.  The  spiracles  are  provided  with  an 
effective  closing  mechanism  (fig.  5),  which  prevents  the  expiration 
of  the  air,  when  the  larva  contracts  the  body  to  press  out  the  blood- 
like fluid  from  the  glands.^ 

The  three  thoracic  s^ments  bear  stout  legs  (fig.  3),  which  are  in- 
serted rather  dose  together;  their  color  is  dark  gray  with  the  ter- 
minal margin  of  each  joint  shiny,  black;  the  small,  clawlike  tarsi  are 
black,  with  a  seta  near  the  base  and  are  surrounded  by  curious,  club- 
shaped  hairs  on  the  end  of  tibia  (fig.  1).  The  anal  segment  (10  oMj 
figs.  1, 3)  is  bent  downwards  and  forms  a  well-developed  sucker,  which 
is  used  in  the  locomotion. 

STRUCTURAL  DETAILS  OP  THE  MATURE  LARVA. 

Craniimi  (figs.  8,  9, 10)  synunetrical,  rectangular,  twice  as  broad  as 
long;  occipital  foramen  of  the  same  width  as  the  craniimi;  head 
reaches  further  back  above  than  below;  ventrally  the  foramen  is 
without  any  distinct  chitinous  margin,  because  the  two  epicranial 
halves  are  widely  separated  and  the  gula  region  (ffu)  is  without  any 
chitinization  (fig.  10);  hypostoma  (A),  strongly  chitinized,  with  a 
distinct  triangular  posterior  enlargement  (htrif  fig.  10).  Labnun 
(Jr,  fig.  9),  very  large  and  semicircular,  shaped  like  an  eyeshade; 
anterior  margin  distally  without  any  serration,  ciliar  fringe  or  mar- 
ginal setae;  clypeus  (  =  postlabrum  Lyonet)  (c,  fig.  9)  indistinct 
because  the  chitinization  of  epistoma  (ep)  is  but  slightly  developed, 
and  only  obvious  near  the  dorsal  articulation  of  the  mandibles;  frons 
(f)  completely  fused  with  epicraniimi  (ecr),  no  indication  whatever 
of  the  frontal  sutures  nor  any  epicranial  suture;'  three  well  developed 
lateral  ocelli  (fig.  1,  oc,  fig.  8)  arranged,  as  the  figures  show,  in  a  tri- 
angle just  behind  the  antennal  ring.  The  laterally  placed  antennal 
ring  (a,  figs.  8,  9)  is  strongly  chitinized  and  surrounds  the  whole  basal 
membrane  of  the  antenna;  the  antenna  is  of  about  the  same  length  as 

1  Compare  A.  O.  BOying,  Natural  History  of  tbe  Larvae  of  Danadtnae  (IntemfttionaT  Revue  der 
gesamten  Hydroblologle  und  Hydrographie,  vol.  3,  Biol.  Suppl.  1, 1910,  p.  73). 
s  Compare  tbe  flnt-«tage  larva,  mentioned  on  page  G28. 
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the  mmndible,  oonioal  with  a  Ug  basml  membrane  (frm,  fig.  8);  fini 
jomt  wide  but  rather  short  (/,  fig.  8) ;  aeoond  joint  (//,  fig.  8)  as  kng 
as  the  first  but  only  half  as  wide;  from  the  membraneous  distal  cod 
of  the  second  joint  is  emitted  on  the  oaterside  a  small  tnnevendj 
divided  third  joint  (///,  fig.  8)  and  on  the  innerside  a  thin-waUedf 
soft  sensory  filament  (jQ,  fig.  8),  which  is  a  little  Icmger  and  moie 
slender  than  the  third  joint. 

The  mandible  (fig.  6)  is  falciform  with  acate  apex  and  with  a  large 
flattened  base,  which  is  developed  into  a  convex  molar  shaped  por- 
tion (mo)  above  the  flexor  muscle  (/f),  and  which  is  also  flattoied  oat 
above  the  extensor  muscle  (ex);  between  the  molar  part  and  the  a]Hcal 
part  (apx)  is  inserted  a  thin,  broad,  perlucid  retinaculum  (rim);  the 
basal  porticm  bears  externally  one  large  scrobicular  seta.  The  maxilU 
(fig.  10)  is  connected  with  hypostoma  (h)  by  a  large,  oblong  artieo- 
lating  membrane  (cm,  fig.  10)  from  the  exterior  margins  of  the  cardo; 
the  posterior  half  of  this  membrane  contains  a  flat  chitinous  plate, 
in  outline  resembling  a  lobster  claw  (2o,  fig.  10),  but  the  plate  is  nor- 
mally concealed,  because  that  part  of  the  membrane,  as  a  rule,  is  in- 
vaginated  below  the  cardo;  cardo  (ca)  is  rather  large,  well  chitinized 
and  dark  separated  from  stipes  by  a  fine  suture;  the  ventral  surface 
of  the  stipes  is  of  the  same  size  and  character  as  cardo,  but  while  cardo 
only  consists  of  a  ventral  shell-shaped  plate,  stipes  is  a  real  tube- 
shaped  joint,  though  its  dorsal  side,  facing  the  mouth  cavity,  is  chit- 
inized only  at  its  distal  end  (std.  /,  fig.  8),  while  the  rest  is  soft^skinned 
and  forms  a  part  of  the  buccal  membrane  (aid.  11^  fig.  7) ;  the  rest  of 
the  mouth  cavity  is  formed  by  the  underside  of  the  labrum,  the  epi- 
pharynx  (eph,  fig.  4),  the  dorsal  side  of  the  rather  indistinct  ligula  (lij 
fig.  9,  10),  and  the  hjrpopharynx  (Ay,  fig.  7),  aU  of  which  are  soft  and 
fleshy;  the  distal  end  of  stii>es  is  closed  by  a  membrane,  (Hm,  fig.  lO), 
which  bears  a  big  fleshy  lacinia  (la,  fig.  10)  and  a  short  palpiger  (jig, 
fig.  10);  lacinia  has  ventrally  a  slightly  chitinized  brownish  surface, 
which  is  very  distinctly  articulated  with  the  rod-like,  strongly  chit- 
inized interior  margin  of  stipes  (sir,  fig.  10);  the  anterior  and  dorsal 
part  of  the  lacinia  is  soft  skinned  (la,  figs.  9, 10) ,  provided  with  a  num- 
ber of  short  sensory  p^-like  projections,  with  a  few  setae  and  with  a 
two-jointed  appendix,  the  rudimentary  galea  (g,  figs.  8, 10)  ;^  palpiger 
(jplg,  fig.  10)  is  stiffened  by  a  semicircular  chitinization  (pge);  it  carries 
a  three-jointed  conical  palpus,  which  is  of  nearly  the  same  size  and 
shape  as  the  antenna,  with  the  corresponding  joints  almost  equal  in 
length  and  width;  the  number  and  location  of  the  setae  are  indicated 
in  figure  10;  apical  joint  with  sensory  papillae  (se).  Submentum 
(am),  mentum  (m),  and  stipes  labii  (I)  are  fleshy  and  are  fused  to- 

1  Compare  (a)  A.  Q.  Bftving,  Natural  History  of  the  Larvae  of  Donaoiinae,  p.  U,  (ft)  O.  DlmiDodc, 
Algunas  CoocioelUdae  de  leaba,  p.  301,  in  translation  tiam  the  Spanish  text:  "I  am  indlned  to  beliave 
that  this  appendix  .  .  .  wiU  pvove  to  be  a  rudimentary  lobe  (see  plate  61,  flf.  17)." 
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gether  to  such  an  extent,  that  the  different  regions  can  hardly  be 

discerned;  tiiere  is  no  connecting  lobe  between  submentum  and  cardo 

and  only  a  very  faint  boundary  line  between  submentum  and  the 

big  fleshy  soft^kinned  gula  region  (jfu);  this  latter  region  is  again 

fused  with  the  thick  coUar-ehaped  skin  in  front  of  prothorax  (fig.  1). 

At  the  base  of  mentum,  dose  to  the  postericMr  margin  of  stipes,  is 

found  a  pair  of  large,  slightly  chitiniaed  and  indistinctly  defined  plates, 

each  with  two  setae;  at  the  middle  of  submentum,  adjoining  cardo, 

is  found  a  similar,  but  smaller  pair  of  ehitinous  plates,  behind  each  of 

which  is  a  single  seta.    The  labial  palpus  (Ip,  fig.  8)  is  very  sh(»i>, 

two-jointed,  with  a  well  chitiniaed  ring-shaped  basal  joint,  and  with 

a  rounded  apical  joint,  which  is  but  slightly  chitinized;  liguk  (2i,  fig. 

10),  the  fused  laciniae  labiales,  is  not  well  defined,  subtriangular, 

obtusely  pointed.    The  mouth  carity  (fig.  7)  has  in  its  floor  a  strongly 

developed,  chitinized  bridge  (&r,  fig.  7),  which  limits  hypopharynx 

I>06teriorly  and  sharply  defines  the  entrance  to  the  pharynx  (ph); 

from  this  chitinization  extend  two  pairs  of  ehitinous  rods,  which  form 

the  margins  relatively  of  the  hypopharynx  (&r,  fig.  7),  and  the  epi- 

pharynx  (er,  figs.  4,  7);  the  hypopharyngeal  rod  has  an  interior 

bi|uich  at  the  base;  laterally  in  the  comer  of  the  mouth  between  the 

upper  and  lower  pair  of  rods,  the  ehitinous  bridge  terminates  in  a 

concave  masticating  surface,  against  which  the  convex  basal  part  of 

the  mandible  works. 

The  thoracic  segments  conform  in  shape  and  size  with  the  abdom- 
inal segments  mora  than  is  normally  the  case  in  coleopterous  larvae 
and  it  is  not  necessary  to  describe  them  separately.  The  tergal  region 
of  each  segment  is  ventrally  defined  by  a  longitudinal,  curved  sutura 
{tp,  figs.  1,  2),  the  tergo-pleural  sutura  or  lateral  furrow,  Dimmock  ^ 
(»antipleural  sutura  Bdving ')  which  is  determined  by  two  muscle 
marks  and  by  the  upper  ends  of  the  vertical  sutura  (vpSj  figs.  1,  2) 
between  the  posterior  pleural  areas  (3, 4,  fig.  1)  of  one  segment  and  the 
adjacent  anterior  pleural  areas  (1,  2,  figs.  1,  3)  of  the  following  seg- 
ment. The  outlying  areas  of  tergum  occupy  a  considerable  portion 
of  the  whole  tergum.  Dorsally  they  ara  limited  by  a  line  which  can 
be  traced  by  a  series  of  muscle  marks;  the  line  starts  at  a  muscle  mark 
just  in  front  of  the  spiracle  and  runs  vertically  upwards  to  another 
muscle  mark  immediate^  below  the  blood-exuding,  rapugnatorial 
gland  (6^,  figs.  1,2)  and  hence  around  and  beyond  this  gjand;  on  the 
thoracic  segments,  whera  thera  ara  no  rapugnatorial  glands,  the  three 
muscle  marks  are,  nevertheless,  easily  located;  the  next  determining 
point  is  the  terminus  of  a  transverse  dorsal  sutura  (ids,  figs.  1,  2), 

1  Qeo.  Dimmock,  Algmias  OoodnelMcifle^  etc.,  p.  905:  en  Iob  mgmmtOB  abdamlnales  de  las  larvas  de 
mochas  flspedes  Antra  la  seconda  y  teroera  hflera  dorsal  hay  mi  canal  longitudinal  mAs  6  menos  deflnido 
qoa  ha  sldo  llamada  fln  este  artloolo ''canal  lattfal,'!  osando  el  mismo  nomhre  «a  ooanto  4  las  ni^^ 

*  A.  G.  B6vingf  The  Abdominal  Stnictores,  etc.,  p.  57. 
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which  ends  in  a  depressed,  sH^tly  chitiniied  rod,  connecting  two  oon- 
qncnons  muscle  msrics;  the  rod  b  ^prozimstely  twice  as  long  on  the 
thoracic  segments  as  on  the  abdominal  segments;  from  the  tenninns 
of  this  rod  the  Bmiting  line  of  the  outlying  tergal  portion  continues  as 
a  rather  indistinct  wrinUe  to  the  mark  below  the  gland  of  the  next 
segment,  and  hence  downward  to  the  tetgopleoral  sutore. 

This  whole  outlying  tergal  portion  corresponds  to  what  I  before 
have  called  the  spiracular  area  («pa,  fig.  1).  In  most  coleopterous 
larvae,  however,  including  the  majority  of  the  CoccineUid  larvae,  the 
spiracles  have  moved  away  from  this  area  on  the  thoracic  segments, 
and  the  term  ''spiracular  area"  would  donsequently  be  misleading 
^pUed  to  these  segments;  ^diile  the  term  will  be  retained  for  the 
spiracle  bearing  abdominal  areas,  the  homologous  thoracic  areas 
should  be  named  ''the  alar  areas, "'  because  it  is  from  these  areas,  {aH^ 
figs.  1,  2)  that  the  wing  pads  start  on  the  second  and  third  thoracic 
segments. '  The  central  part  of  tergom  ie  divided  by  the  deep  trans- 
verse suture  {ids J  figs.  1,  2)  aiding  in  the  depressed  chitinijsatioiffl  just 
mentioned  in  the  foregoing;  in  front  of  this  suture  lies  the  anterior, 
trapesoidal  portion  of  scutum  (m  /,  fig.  2),  which  contains  a  central 
transverse  ridge  of  setae  and  a  small,  triangular  prescutum  {psc,  fig. 
2) ;  behind  the  transverse  line  is  the  posterior  portion  of  scutum  (se 
//,  fig.  2)  with  a  small,  triangular,  faintly  outlined  scuteQar  area  («^ 
fig.  2)  opposite  prescutum.  Parascutum  (jxiac,  figs.  1  and  2)  is  small 
and  not  sharply  defined. 

The  outline  of  the  pleural  or  lateral  sone  is  concave  above  and 
below;  dorsaUy  it  is  defined  by  the  tergopleural  or  lateral  suture  (fp, 
figs.  1, 2),  ventrally  by  the  stemopleural  or  sublateral  suture  (^p,  fig. 
3) ;  the  latter  formerly  referred  to  by  the  writer*  as  the  pleural  suture. 
On  the  thoracic  segments  this  suture  runs  immediately  above  the 
conspicuous  double  chitinization  with  which  coxa  articulates,  and  on 
the  abdomen*  it  connects  the  anterior  and  posterior  cuneal  not<^e8 
{an  and  pn,  fig.  3)  and  contains  a  small  muscle  mark  on  the  middle  of 
each  segment.  The  pleural  or  lateral  zone  is  large  and  bulges  out 
prominently,  so  that  only  half  of  it  can  be  seen  from  above,  the  other 
half  from  below.  The  pleural  lobe  (pS,  fig.  3)  is  central  and  sur- 
rounded by  the  proto-,  deutero-,  trito-  and  tetrapleurites  (1,  2,  3, 
4a,  4&,  figs.  13) ;  these  are  all  well  developed,  especially  is  the  lower 
part  (46)  of  the  tetrapleurite  unusually  large  and  cushion-like. 

Both  in  the  thoracic  and  the  abdominal  segments  the  areas  below 
the  pleural  or  lateral  zone  are  the  following:  Hypopleurum,  para- 
sternum,  presternum,  stemimi  or  eustemum,  and  stemellum.  Hie 
hypopleurum  {pcx,  fig.  3)  is  comparatively  small  in  the  thoracic  i 

1  Following  saggwtlQQ  from  Mr.  F.  C.  Craighead. 

•  This  can  be  obsenred  in  larvae  whlchfor  any  reason  abnormally  baivadareloiwd  wing  pads. 

•  See  BdTlng,  Tha  Abdominal  StroctarsB,  etc,  pp.  56^7. 
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ments,  but  is  here  easily  recognized  by  the  double  chitinization,  into 
which  the  condyle  of  the  coxa  fits;  the  anterior  portion  of  this  chitini- 
zation  is  located  at  the  end  of  a  lateral  armlike  extension  from  eu- 
stemum  in  front  of  coxa;  the  abdominal  parastemum  (pcutf  fig.  3)  is 
large;  the  eustemum  (euetj  fig.  3)  is  separated  from  the  stemellum 
(sd,  fig.  3)  by  a  transverse  suture,  which  in  thorax  contains  the  furcal 
notches  (fn,  fig.  3);  stemellum  is  approximately  trapezoidal,  pos- 
teriorly defined  by  a  curved  line  through  the  unpaired  ventral  notch 
(wi,  fig.  3)  in  the  middle  line  of  the  body. 

Between  the  head  and  the  thorax  is  a  broad,  fleshy  collar;  the  ven- 
tral side  of  this  coUar  contains  a  median  area  (meay  fig.  3)  in  which  is 
found  a  small  unpaired  chitinization;  on  either  side  of  this  area  is  a 
triangular  area  (fa,  fig.  3) ;  this  latter  area  is  correspondingly  devel- 
oped along  the  anterior  margin  of  the  sternum  of  meso-  and  meta- 
thorax,  but  is  rudimentary  on  the  abdominal  segments;  it  is  consid- 
ered a  lateral  presternum  (prst,  fig.  3);  in  front  of  it  on  meso- 
and  metathorax  is  a  median  notch-bearing  area,  the  morphological 
nature  of  which  can  be  decided  only  by  a  thorough  study  of  the  mus- 
cles, for  which  the  available  material  is  not  in  proper  condition;  this 
area  (fig.  3)  may,  for  the  present,  with  equal  right  be  regarded  as  a 
separate  piece  of  the  preceding  stemellum,  as  a  special  posterior  ster^ 
nal  area,  as  a  median  part  of  presternum,  or  as  a  special  area,  homol- 
ogous with  the  median  area  (mea)  of  the  collar.  It  is  possible  that  the 
areas  containing  the  large,  repugnatorial  glands  (bg,  fig.  1)  may  be  inter- 
preted as  remains  of  the  intersegmental  skin,  which  otherwise  can  only 
be  traced  on  the  abdomen  as  a  line.  The  tenth  abdominal  (10  oMj 
fig.  3)  or  anal  s^ment  is  bent  downwards,  so  that  the  ventral  portion 
becomes  anterior  and  the  dorsal  posterior;  the  anterior  portion  is  a 
little  smaller  than  the  posterior  and  the  latter  is  divided  by  a  wedge- 
shaped  depression;  anus  is  central. 

Legs  are  well  developed;  the  base  of  coxa  (cox,  fig.  3)  is  large  and 
oblique.  The  general  form  and  relative  size  of  the  trochanter  (tro), 
femur  (fe),  tibia  (tib)  and  tarsus  (tars)  can  be  gathered  from  figures  1 
and  3.  The  claw-shaped  tarsus  is  rather  small,  curved,  pointed  with 
rounded  heel;  it  is  surrounded  by  peculiar  club-shaped  setae  situated 
on  the  end  of  the  tibia. 

The  spiracles  (ap.,  figs.  1  and  5)  are  all  of  the  same  size,  ring-shaped 
and,  what  is  especially  noteworthy,  placed  dorsally  both  on  the  tho- 
racic and  on  the  abdominal  segments.  The  rudimentary  metathoracic 
spiracle  is  represented  by  a  minute  chitinous  dot.  The  atrium  is  not 
developed  and  there  are  no  hairs  in  the  spiracular  opening;  the  clos- 
ing mechanism  is  two-armed;  beneath  the  base  of  the  one  arm  (arniy 
fig.  5)  the  tracheal  wall  is  invaginated  into  a  soft-walled  cushion, 
s%htly  chitinized  only  on  the  upper  surface;  by  the  contraction  of 
the  closing  muscle  these  underlying  portions  of  the  tracheal  wall  are 
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pressed  Against  each  other,  resultmg  in  a  very  effective  dosing  of  the 
trachea. 

There  are  in  all,  four  larval  stages;  the  second  and  third  agree  in 
general  with  the  fourth  stage  here  described,  but  the  first  larval  stage 
presents  a  few  deviations.  The  head  of  this  first  stage  larva  is  eomr 
paratively  larger  than  in  the  later  stages,  the  body  is  more  sfendiff 
and  the  legs  comparatively  longer;  but  the  most  interesting  differ- 
ence is  found  in  the  last  joint  of  the  maxillary  palpus,  "v^iidi  relatively 
is  more  than  twice  as  long  as  in  the  mature  larva,  and  in  the  oranhun 
being  uniformly  black  with  a  trifurcated  white  pattern  indicating  the 
two  frontal  sutures  and  the  epicranial  suture.  Otherwise  this  first 
larval  stage  agrees  with  the  last  larval  stage  in  the  structure  of  the 
mandibles,  the  hypopharyngeal  bridge,  the  number  of  ocelli,  and  the 
arrangement  of  tike  body  areas. 

SYNOPSIS  OF  THE  LARVAE  OF  THE  COCCINELLIDAE  IN  UNITED 
STATES  NATIONAL  MUSEUM. 

The  larvae  of  the  family  Coccinellidae  exhibit  a  great  variation  of 
structure.  They  can,  however,  only  be  confused  with  certain  larval 
types  of  the  family  ChrysomeUdae,  which  they  resemble  in  general 
shape  and  in  the  development  and  arrangement  of  the  chitinous 
plates  and  spines  of  the  body  areas.  Elxcept  the  very  deviating  her- 
bivorous larvae  of  the  Epilachnini  the  rest  of  the  Coccinellid  larvae 
may  definitely  be  separated  from  those  of  the  Chrysomelids  with 
which  they  may  be  confused  by  the  following  differences  in  the  struc- 
tures of  the  head  and  mouth  parts. 

In  the  Coccinellidae  the  mandible  is  sickle-shaped  with  the  base 
enlarged  and  (except  in  the  small  genus  Microweisea)  with  a  retinao- 
ulum  present ;  a  hypopharyngeal  bridge  is  developed.  In  the  Ghrys- 
omelid  types  referred  to,  on  the  other  hand,  the  mandible  is  broad 
with  base  not  especially  enlarged  and  without  retinaculum;  the  hypo- 
pharyngeal bridge  not  developed.  All  the  Coccindlid  larvae  exam- 
ined by  the  writer  possess  three  ocelli,  whUe  in  the  ChrysomeHdae 
the  nimiber  of  eyes  varies  from  none  to  six.  It  has  been  maintained 
that  the  larvae  of  the  family  Coccinellidae  could  be  definitely  dtstin- 
gmshed  by  two  depressions  on  the  middle  of  the  frontal  suture,  but 
our  knowledge  of  these  structural  details  is  too  limited  to  definitely 
establish  them  as  a  family  character. 

The  Hyperaapis  larva  described  above  represents  the  primitive 
type  of  the  CoccineUidae,  while  the  Cfhilocorim  possess  the  most 
highly  developed  larvae;  between  these  two  extremes  is  found  a 
series  of  intermedian  forms;  the  Epilachmni  and  the  PsyUcbarini  are 
branches  from  the  main  stem  with  biological  adaptations,  such  as 
specialized  mandibles  (in  both  of  the  groups),  and  reduction  of  the 
hypopharyngeal  bridge  (in  the  EpUactmini). 
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The  f  oUowing  genera  are  repreaented  in  the  United  States  National 
Museum,  several  of  them  by  more  than  one  species:^  Bypemspia^ 
Thahamif  Bmchycuxmtha,  Microweiaea,  Stethorus,  Scymmis,  Cephdlo- 
scymnuSf  OryptolaetMiSf  Navius  {Vedalia),  Lmdarus^  Rhyzobvas,  Mi- 
eraapvSy  AmsosHckiy  MegUla,  Hippodamia^  Adalia,  CoccineUa,  Bar" 
monia,  Neda,  Oydoneda^  AnaHs,  Synovycha,  Thea,  PsyUohcray  Epi- 
laehna,  Lasia^  Oynegetia,  Cutinus,  AxioUy  Exochomus,  Egi/aSj  Orcus^ 
Ohilocorua.  In  the  subsequent  synopsis  these  genera  are  arranged 
in  nine  groups,  namely  (1)  Hyperaapirvi,  (2)  the  genus  Micraweisea, 
(3)  Scymnini,  (4)  Noviimj  (6)  Rhyzchiini,  (6)  GoccineOini,  (7)  Psyl- 
lobarinif  (8)  EpQachmni,  and  (9)  Cfhilocorini. 

These  nine  groups  are  differentiated,  as  shown  on  plate  120,  by  the 
foUowing  characters:' 

Primarily: 

(1)  Hie  location  of  the  thoracic  spiracles;  these  are  situated  either 
in  tergum  or  in  the  protopleurite. 

(2)  The  arrangement  of  the  pleural  areas  of  meso-  and  metathorax; 
these  are  either  similar  to  the  corresponding,  normally  arranged 
pleural  areas  of  the  abdomen,  or  differ  from  these  in  having  the  pro- 
topleurite more  or  less  fused  with  the  adjacent  part  of  tergum  into  a 
triangular  region,  which  extends  downwards  to  the  stemo-pleural 
suture,  and  in  having  the  pleural  lohe  fused  with  the  posterior  pleurites 
into  another  triangular  region,  which  extends  upwards  from  the  ster- 
nopleural  suture. 

(3)  The  presence  or  absence,  distribution,  ormodification  of  proc- 
esses, tubercles,  plates,  or  spines  on  the  thoracic  and  abdominal  areas. 

Secondarily: 

(4)  The  different  development  and  chitinization  of  the  hypopha- 
ryngeal  bridge. 

(5)  The  shape  of  the  apex  and  the  retinaculum  of  the  mandibles. 
The  relationship  of  the  genera  and  groups  is,  as  far  as  possible, 

indicated  by  the  sequence  within  the  colimms  of  plate  120. 

It  is  noteworthy  Uiat  this  systematic  arrangement,  based  on  struc- 
tures oT  the  larvae,  corroborates  the  classification  based  on  structures 
of  the  adults,  proposed  by  Col.  Thomas  L.  Casey,'  deviating  only  in  a 
few  points;  thus  the  study  of  the  larvae  does  not  support  a  separation 
between  a  tribe  Bypodamiini  and  a  tribe  CocdneUird.  The  genus 
Microweisea  (»T.  L.  Casey:  the  genus  Smilia,  Weise)  forms,  as 
Weise  and  Casey  have  pointed  out  for  the  imagoes,  an  extremely 
remarkable  and  isolated  type  which  can  not  be  included  within  the 

>  The  lirsB  nnmlMr  of  DanJah  lormi  is  doe  to  ttift  fftta  of  llemB.  Kryger  and  Rotnberg,  of  Cop«nlia- 

0BO. 

<  As  moBolelmprasiaos  oamspoDdliig  to  those  described  in  HfperatpU  Unotata  are  present  in  all  Coo- 
dnflUld  kryae^  and  as  the  areas  dallnsd  by  them  ooDseqaeiitly  can  be  Identified  with  the  homologous 
areas  in  HypenapU,  all  tabefdes,  sderites,  spines,  or  glands  are  refened  to  these  spedal  areas  and  named 
afterthem.    * 

*  A  Beyiskm  oi  the  Amcrioan  CocdneUldae,  Toum.  Kew  York  Entom.  Soc,  vol.  6, 1896. 
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tribe  Sofmnini;  the  larvae  abo  indicate  that  this  genus  oonstitates  a 
separate  tribe.  Colonel  Casey  states  that  the  two  gmeth  PayOobon 
and  Thea  aie  so  closely  related  to  each  other,  "  that  it  mi^t  scarcely 
be  conducive  to  taxanomic  convenience  to  maintain  them  distinct"; 
the  study  of  the  larvae  which  are  readily  identified  by  the  character- 
istic shape  of  their  mandibles  (fig.  10,  pi.  120),  support  this  view.  On 
the  other  hand,  the  comparison  between  the  larvae  of  the  PsyUoborim 
and  the  EpUachnini  does  not  support  Colonel  Casey's  opinicms,  when 
he  regards  the  P^yttobarini  and  the  EpUachnini  so  closely  related,  that 
he  considers  the  EpUachnini  merely  as  slightly  modified  PsyUobcnim 
*'hj  reason  of  perverted  food  habits  and  attendant  environments.'' 
While  the  larvae  of  the  P«yOo6orim  are  rather  dose  to  the  CoeeineOini^ 
the  larvae  of  the  EpUachnini  differ  considerably  from  both  of  them 
in  a  great  many  characters.  The  EpUachnini  are  truly  derived  from 
the  CoccineUinif  but  are  so  adapted  and  changed  that  they  f  onn  a  v^y 
distinct  tribe. 

sravp  I  (MiFsaasran). 

Flslflt  lia-120. 

Of  this  group  the  following  genera  and  species  have  been  studied: 
Hyperaapia  lugubria  Randall  (N.  Amer.),  Hyperaspis  binotaia  Say 
(N.  Amer.),  Thalassa  morUezumae  Mulsant  (Arizona),  Brachyacantha 
ursina  Fabricius  (Washington,  D.  C),  Brachyacantha^  sp.  (Texas). 

The  body  in  dorsal  view  b  ovate,  with  greatest  width  on  the  third 
and  fourth  abdominal  segments;  much  flattened  ventrally  and  very 
convex  dorsally.  Prothorax  oblong-oval,  more  than  twice  as  broad 
as  long,  the  dorsal  outline  of  the  other  segments,  both  thoracic  and 
abdominal,  is  approximately  rectangular,  laterally  rounded,  com- 
paratively broader  and  shorter  than  prothorax;  the  ninth  abdominal 
segment  nearly  semicircular,  more  than  twice  as  broad  as  long,  with 
an  imserrated  margin.  The  folds  and  areas  of  mesothorax  and  meta 
thorax  are  very  similar  to  those  of  the  abdominal  segments,  which 
indicates  the  primitive  nature  of  the  group ;  the  spiracles  are  all  tergal 
and  the  spiracle-bearing  areas  are  developed  nearly  alike  in  the  tho- 
racic and  the  abdominal  segments.  The  tergopleural  sutiu^  is  hori- 
zontal and  well  defined  throughout  its  whole  length;  the  pleural 
lobe  is  convex,  cushion-like,  ovate,  and  the  protopleurite  is  not  fused 
with  the  adjacent  part  of  tergimi.  Both  thorax  and  abdomen  have 
small  chitinizations,  indicating  the  attachment  of  muscles,  but  have 
no  setiferous  tubercles  or  spines.  The  hypopharyngeal  bridge  is 
strongly  chitinized  with  a  cavity  in  each  end,  into  which  the  molar- 
shaped  interior  base  of  the  mandible  fits;  the  apex  of  the  mandible  is 
single,  and  the  retinaculum  is  thin-walled  with  a  single-pointed  tip. 
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Ofimp  n  (06MU  MIOAOWEXSXA).  , 

Plates  120  and  121,  figs.  22  a,  6. 

The  group  contains  only  the  one  genus  Microweiaea.  Three  species 
are  present  in  the  collections  of  United  States  National  Museum,  viz: 
Microweiaa  miseUa  LeConte  (N.  Amer.),  Micrcweiaea  cocddivara 
Ashmead  (N.  Amer.)  and  Microv}ei8ea  ovaUs  LeConte  {^fdachd 
Weise)  (Florida). 

The  body  is  depressed,  fusiform,  greatest  width  on  metathorax; 
prothorax  oblong-oval,  about  twice  as  broad  as  long;  mesothorax  and 
metathorax  also  oblong-oval,  only  slightly  broader  and  longer  than 
prothorax;  the  abdominal  s^ments  subrectangular,  laterally  rounded, 
relatively  broader  and  shorter  than  the  thoracic  s^ments;  the  ninth 
abdominal  segment  conical,  much  narrower  than  the  eighth,  half  as 
broad  as  long.  The  folds  and  areas  of  mesothorax  and  metathorax 
and  of  the  abdomen  are  similar  to  those  found  in  the  Hyperaspinif 
with  which  group  Microweiaea  also  agrees  in  shape  and  nature  of  the 
spiracle-bearing  areas  of  mesothorax  and  metathorax  and  in  the 
transverse-oval  dorsal  outline  of  these  segments  as  well  as  in  the  shape 
and  position  of  the  thoracic  pleural  areas  below  a  well  defined,  hori- 
zontal tergopleural  suture.  A  pair  of  longitudinal  dark  chitinizations 
is  found  on  the  tei^um  of  the  prothorax  and  is  indicated  on  the  tergum 
of  mesothorax  and  metathorax;  a  ring-shaped  dark  chitinization  sur- 
rounds the  eighth,  and  a  similar  chitinization  the  ninth  abdominal 
segment;  the  rest  of  the  body  is  soft  skinned,  without  setae-bearing 
tubercles  or  sderites.  The  head  (fig.  22  a,  pi.  121)  is  quite  different  from 
that  of  any  other  Cocdnellid  larva.  It  is  elongate  with  a  compara- 
tively narrow  spear-like  f  rons,  which  on  its  inner  side  has  a  long,  thin, 
dark  chitinized  rod-like  thickening  along  the  median  line.  The  hypo- 
pharyngeal  bridge  and  the  mandibles  (fig.  17,  pi.  120)  have  the  same 
general  shape  as  in  the  preceding  group,  and  the  apex  of  the  mandible 
is  single-pointed  as  in  this  group,  but  the  retinaculmn  is  absent  in  all 
three  species  examined,  a  condition  which  the  writer  has  not  observed 
in  any  other  CoccineUid  larva.  The  claws  are  unusually  slender, 
rather  straight,  pointed  and  about  four  times  longer  than  the  width 
of  the  base.  Microweiaea  is  undoubtedly  close  to  the  Hyperaapim 
and  also  shows  affinity  to  the  Scymmni,  but  it  constitutes  a  sharply 
defined,  distinct  type. 

Gcoup  in  (soYinnan). 
Plates  120  and  121,  figs.  23,  24,  25  a,  6,  and  26. 

The  following  genera  and  species,  included  in  this  group,  have  been 
studied:  Stethorua  punctum  LeConte  (N.  Amer.),  SteOioma  utUia  Horn 
(Florida),  Scymmia  cervicalia  Mulsant  (Texas),  Scymrma  coniferarum 
(Trotch  (Arizona),  CepTudoacyrnmAia  ( ?),  ap.  (Arizona)  and  Oryptolaemua 
morUrouzieri  Mulsant  (California). 
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The  fonn  of  the  body  varies  much;  in  some  spedes,  as  Sofmmu 
*  eoniferarum,  it  b  elongate  fosifonn  with  prothorax  obovate,  mofe 
than  twice  as  long  as  broad,  and,  with  the  ninth  segment  conical, 
twice  as  long  as  broad,  much  narrower  than  the  «^th  s^ment;  in 
other  species,  as  Seymmu  cervieaiU,  the  fonn  is  rather  broad  with 
the  segments  of  about  the  same  sise  and  only  slightly  tapering  pos- 
teriorly, the  prothorax  b  trapesoidil,  anteriorly  broadest,  laterally 
ronnded,  about  twice  as  broad  as  long,  and  the  ninth  segment  is 
semicircular,  about  twice  as  broad  as  long,  and  not  much  narrower 
than  the  d^th  segment ;  still  in  other  species,  as  Cephahscymnus  ( f ), 
the  general  shape  is  the  same  as  in  Scymmu  cervUMliSf  but  all  seg- 
ments have  laterally  peculiar  large  prolongations.  Theoutlineofmeso- 
thorax  and  metathorax  of  the  group  is  that  typical  for  the  majority 
of  the  Coccinellid  larvae;  it  is  trapezoidal,  broadest  in  front,  and 
differs  from  the  transversal-oval  dorsal  outline,  diaracteristic  of  the 
foregoing  groups  and  still  characteristic  of  the  abdominal  segments 
of  the  present  and  the  subsequent  group.  This  trapezoidal  form  is 
mainly  due  to  the  following  development  ot  the  mesothoracic  and 
metathoracic  pleural  areas  (fig.  13,  pi.  120).  As  mentioned  previously 
(page  629),  the  mesothoracic  and  metathoracic  spiracles  move  down 
into  the  protopieurite;  and  this  area  fuses  more  or  less  closely  with 
the  adjacent  part  of  the  tergum  and  also  with  the  deuteropleurite 
into  a  subtriangular  region,  thus  giving  the  impression  as  if  the  an- 
terior porticm  of  the  spiracle  bearing  tergal  area  had  been  enlarged 
and  dropped  downward  to  the  stemopleural  suture.  Th^re  it 
touches  and  is  more  or  less  confluent  with  the  upper  edge  of  the 
elongate,  triangular,  swollen,  prestemal  area  (pni,  fig.  3,  pL  1 18)  wfaich 
points  downward  to  and  normally  touches  the  unpaired  ventral 
notch.  The  spiracle-bearing  extension  does  not  carry  any  setiferous 
tubercle  or  spine.  By  the  development  of  this  anterior  pleurite  the 
rest  of  pleurum  is  forced  backward,  and  fused  into  the  swollen,  sub- 
triangular  region,  which  extends  upward  from  the  stemopleural 
suture  in  its  entire  length  to  the  terminus  of  the  tergopleural  suture. 
On  the  thoracic  segments  a  pair  of  longitudinal  ohitinizations  occur  on 
the  terga,  and,  on  the  abdominal  s^ments  a  small  setae-bearing  tuber- 
cle is  developed  on  the  scutal  area,  on  the  spiracular  area  just  below 
the  small  parascutal  area,  on  the  pleural  lobe,  and  on  some  of  the  ster- 
nal areas.  In  Cephaloaeymmis  ( f ),  deviating  in  many  ways,  the  pleural 
lobe  is  extraordinarily  developed  into  a  broad  horizontally  flattened, 
setae-bearing  process  (fig.  24,  pi.  121);  similar  structures  have  been 
described  in  other  Scymnini.  The  hypopharyngeal  bridge  is  strong; 
the  mandible  has  a  molar-like  base  and  the  apex  of  the  mandible  is 
single  in  all  the  genera  and  species  represented  in  the  United  States 
National  Museum,  except  CrypidUumus  montrousgieri,  in  which  form 
the  apex  is  divided  into  two  teeth;  in  the  literature,  however,  several 
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other  species  of  Scymnid  larvae  have  been  described  with  a  bifurcate 
mandibidar  apex;  the  retinacuhim  is  always  thin-walled  and  has  a 
single-pointed  tip. 

The  Scymmni  are  difficult  to  define  and  place  as  a  group.  Based 
on  the  few  characters  used  in  the  present  paper,  a  form  as  Crypto- 
laem/tis^  for  instance,  with  its  bifurcate  mandibular  apex  should  logi- 
cally be  included  in  the  following  group,  the  CocdneUinij  but  the  gen- 
eral habitus  of  the  larva  is  very  different  from  that  of  the  Coccinellini 
and  agrees  well  with  that  typical  for  many  Scymnini.  It  seems  ad- 
visable for  the  present  to  include  all  the  genera  mentioned  as  Scymnini 
in  this  one  group.  

Qfovp  17  (HOVXZHI). 
Platee  120  and  121,  fig.  27. 

This  group  contains  but  the  one  genus  Novius  upon  which  Gangl- 
bauer  ^  nas  based  his  tribe  the  Navnni. 

The  only  species  represented  in  the  National  Museum  is  N<mu8 
eardinalia  Mulsant. 

The  dorsal  outline  of  the  body  is  ovoid  with  its  maximum  width  at 
the  third  abdominal  segment.  Prothorax  is  trapezoidal,  about  half 
as  broad  as  long,  anteriorly  and  laterally  broadly  rounded;  the  ninth 
abdominal  segment  is  nearly  semicircular,  half  as  long  as  broad, 
anteriorly  somewhat  narrower  than  the  eighth  abdominal  segment, 
posteriorly  without  any  serration  or  crenation.  The  thoracic  spira- 
cles are  placed  in  the  protopleurite,  and  the  shape  of  the  pleural  areas 
is  as  in  the  foregoing  group,  but  the  Noviini  differ  from  the  Scymnini 
by  having  a  setiferous  tubercle  developed  in  the  subtriangular  ex- 
tension from  tergum.  Prothorax  has  on  each  side  of  the  middle  line 
two  longitudinal  chitinous  patches;  on  mesothorax  and  metathorax 
is  a  small  setae-bearing  tubercle  on  each  scutal  area,  dose  to  a  large 
chitinization  in  the  alar  area  (see  page  626). 

Small  chitinizations  with  a  few  setae  occur  on  each  of  the  scutal 
areas  of  the  abdominal  segments  and  still  smaller  chitinizations  are 
found  on  the  abdominal  spiracular  areas.  Well  developed  setae- 
bearing  tubercles  are  present  on  the  pleural  lobes  of  all  segments. 
The  areas  below  the  stemopleural  suture  exhibit  no  special  structures. 
The  hypopharyngeal  bridge  is  strong,  the  interior  portion  of  the  base 
of  the  mandible  is  molar-shaped,  the  tip  of  the  mandible  single- 
pointed;  retinaculum  is  simple  and  thin-walled. 

Qfonp  V  (RHTZOBIUil). 

Plates  120  and  121,  figs.  32a,  &, 

The  two  following  genera  and  species,  included  in  this  group,  have 
been  examined:  Rhyzohiua  ventroKa  Erichson  (California)  and  Limr- 
dcrus  hphaniae  Blaisdell  (California). 

1  Die  K&fv  yon  Hlttelenropa,  yoL  3,  pt.  2,  p.  977. 
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The  general  form  of  the  body  as  in  the  Noviini;  the  prothorax  and 
nmth  abdominal  segment  are  crenated;  setae-bearing  processes  frcHn 
the  pleural  lobe  are  developed  as  in  Cephaloscymnus  ( ?),  but  charac- 
teristic for  the  group  is  the  possession  of  setae-bearing  processes,  also 
from  the  lateral  margins  of  the  tergum  of  the  segments.  The  meso- 
thoracic  and  metathoracic  spiracles  are  placed  in  the  protopleurite, 
and  the  protopleurite  of  these  segments  is  incorporated  in  a  subtri- 
angular  extension  from  tergum,  as  in  the  Scymmni  and  Noviini;  the 
protopleural  portion  of  the  extension  is  clearly  separated  from  the 
tergal  part  by  the  well-defined  tergopleural  suture.  A  setae-bearing 
tubercle  is  found  on  this  extension  as  in  the  Noviini.  The  hypo- 
pharyngeal  bridge  is  strong,  the  interior  portion  of  the  mandibular 
basis  is  molar-shaped;  the  tip  of  the  mandible  is  bifurcate;  retina- 
culimi  simple  and  thin-walled. 

exovp  VZ  (OOOOmLLZMZ). 
Plates  120  and  121,  figs.  28,  29. 

The  following  genera  and  species  of  this  group  have  been  studied: 
Micraspia  IS-jnmcUUa  Linnaeus  (Denmark);  Amsosticta  IS-pundaia 
Say  (Denmark);  Megilla  fuscUdbris  Mulsant  (» If.  nuiculata  D^eer 
(N.  Amer.)),  Hippodcmiia  corwergens  Gu^rin  (N.  Amer.),  Hippodamia 
ambigua  LeConte  (California),  Hippodamia  gjacidlia  Fabricius  (N. 
Amer.) 9  Hippodamia  IS-pimctaia  Linnaeus  (N.  Amer.,  Denmark); 
Adalia  bipunctaia  Linnaeus  (Washington,  D.  C),  Ooecindla  7'punctata 
Linnaeus(Denmark,  Hungaria),  CocdneHa  r^paikJaThunberg  (Hawaii); 
CoccineUa  varioMlis  Illiger  (Denmark);  CoccvneBa  ocukUa  Fabricius 
(N.  Amer.) ;  CoccineUa  B^otataHeThst,  (N.  Amer.) ;  CoccineUa  sanguinea 
Linnaeus  (Cuba,  Florida);  Harmonia  picta  Randall  (N.  Amer.); 
Neda  Tnarginata  Linnaeus  (Mexico,  N.  Amer.);  Cydoneda  dbdomi- 
nalis  Say  (?)  (Mexico,  N.  Amer.);  AnoHa  IS-punctata  Olivier  (N. 
Amer.);  Synonycha  grandis  Thunberg  (Java). 

The  body  is  fusiform,  in  most  genera  with  the  greatest  width  at 
metathorax;  the  sides  of  the  abdomen  are  straight  and  the  segments 
diminish  gradually  posteriorly;  the  outline  of  prothorax  varies  from 
nearly  trapezoidal,  about  twice  as  wide  as  long,  with  the  largest  widdi 
posteriorly,  to  approximately  crescent  shaped.  The  ninth  abdominal 
segment  is  somewhat  conical,  half  as  broad  as  long,  or  longer,  con- 
siderably narrower  than  the  eighth  segment,  laterally  unarmed,  never 
serrated  or  crenated  as  in  many  preceding  forms  and  never  darkly 
chitinized  as  in  Microweiaea.  The  mesothoracic  and  metathoracic 
spiracles  are  situated  in  the  large  protopleurite.  This  is  subtriangular 
blimt,  downwards  directed,  in  some  genera  not  limited  dorsally  by  any 
distinct  tergopleural  suture,  in  other  genera  with  a  distinct  suture.  A 
setiferous  tubercle  is  never  developed  in  the  spiracle-bearing  region 
as  is  the  case  in  the  Noviini  and  Rhyzobiini.    The  rest  of  pleurum  has 
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the  triangular  shape  typical  of  the  majority  of  the  Coccinellid  larvae. 
In  most  of  the  genera  sderites  are  developed  in  prothorax,  and,  when 
present,  the  sclerites  of  scutmn  and  the  marginal  area  of  tergum  are 
fused  together;  they  are  flat,  covered  with  setae  or  developed  into 
setiferous  spines.  On  mesothorax  and  metathorax  a  rather  small 
flat  or  spinose  scutal  sderite  is  more  or  less  confluent  with  a  lai^,  flat 
or  spinose  sderite  in  the  alar  area  just  below  the  parascutum.  The 
triangular  pleural  lobe,  the  hypopleural  area  and  the  eustemum  have 
only  small  chitinizations.  Tlie  abdominal  s^ments  have  a  setiferous 
flat  or  tuberde-shaped  or  spinose  sderite  on  the  scutal  area,  another 
similar  one  on  the  spiracular  area  and  a  third  on  the  pleural  lobe;  the 
surface  of  the  hypopleural  area,  the  parastemum  and  the  eustemal 
area  is  normally  only  slightly  chitinous.  The  hypopharyngeal  bridge  is 
strong,  the  inner  portion  of  the  basis  of  the  mandible  is  molar-shaped, 
the  apex  of  the  mandible  is  bifurcate;  in  Synonycha  grandia,  however, 
the  tip  of  each  of  the  prindpal  teeth  is  divided  into  two  teeth,  a  large 
distal  and  a  smaller  proximal  one.  The  retinaculum  is  developed  as  a 
straight,  single,  strongly  chitinous  tooth. 

Group  Vn  (P8TLL0B0&ZHI). 
Plates  120  and  121,  fig.  30. 

The  tribe  PsyUdborini  has  been  established  by  T.  L.  Casey  on  the 
genera  PsyUobora,  TJiea,  Halyzia,  and  NeoJudyzia.  The  tribe  is  repre- 
sented in  the  United  States  National  Museum  by  larvae  of  the  follow- 
ing species:  PayUohora  parviTwtata  Casey  (Cuba,  Florida),  PsyUobora 
vigiriMmacvlata  Say  (N.  Amer.),  and  Thea  ii-punctata  Linnaeus 
(Denmark). 

In  the  general  shape  of  the  body  and  its  parts,  in  the  development 
of  the  mesothoracic  and  metathoradc  spirade-bearing  protopleurite 
into  a  triangular  extension  from  the  tei^um,  in  the  character,  pres- 
ence and  distribution  of  sclerites  or  setiferous  tubercles  this  group  is 
dosdy  connected  with  the  less  spedaUzed  genera  of  the  CoccineUini. 
The  body  is  soft^kinned;  on  each  side  of  the  tergum  of  prothorax  one 
{PsyUobora)  or  two  {Thea)  setae-bearing  sclerites;  setae-bearing 
tubercles  are  f oxmd  in  mesothorax  and  metathorax  in  the  scutum,  the 
alar  area  and  the  pleural  lobe;  setao-bearing  tuberdes  are  also  foxmd 
in  the  same  areas  on  the  abdominal  s^ments.  The  ventral  areas  be- 
low the  stemopleural  suture  have  small  tubercles  on  the  hypopleural 
parasternal  and  eustemal  areas.  The  hypopharyngeal  bridge  and 
interior  base  of  the  mandible  as  in  the  CocdneUini,  but  the  rest  of  the 
mandible  differs  from  that  of  all  the  other  CoceiTMillim  in  having  the 
apex  produced  into  five  teeth  and  the  thin- walled  retinaculum  into 
five  teeth  {PmjUobora)  or  several  small  rounded  devations  {Thea). 
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Orovp  Tin  (ErSLAOMMOn^ 
Plate  120  and  plate  121,  figs.  31a,  5. 

The  f oUowing  genera  and  apecies  of  this  group  are  represented  in 
the  United  States  National  Museum:  EpUachna  eorrupta  Mulsant 
(Mexico,  Colorado,  Panama),  Epilaekna  boreaUs  Fabricius  (N.  Amer.), 
Lasia  globosa  Schneider  (Denmari^)  and  OynegeHs  impufuiaia  Un- 
naeus  (Denmark). 

This  group  is  allied  to  the  CocdndUni,  having  like  this  tribe  an 
unarmed  spirade-bearing  extension  from  the  teiga  of  mesothorax  and 
metathorax.  The  protopleural  portion  of  the  extension  is  sharply 
defined  by  the  tergo-pleural  and  the  stemo-pleural  sutures,  wfaidi 
separates  the  portion  respectively  from  the  alar  area  and  the  pre- 
stemmn.  The  development  of  Icmg,  more  or  less  conspicuously 
branched  spines  on  all  the  segments  is  a  specialization,  which  is  only 
indicated  in  the  CoeeindUm;  on  the  ventral  areas  small  tubercles  ue 
prasMit  in  the  same  distribution,  number  and  development,  as  in  the 
CocdneOini.  In  the  form  of  the  hypopharyngeal  bridge  and  of  the 
mandibles,  this  group,  however,  occupies  as  already  mentioned  (page 
628)  an  isolated  position  among  all  Coccinellid  larvae.  It  is  note- 
worthy that  the  anterior  portion  of  the  head  and  the  development  of 
antennae  and  palpi  also  exhibit  special  characters;  finally  an  epi- 
cranial suture  is  present,  a  character,  which,  outside  this  group,  only 
occurs  in  the  three  closely  related  genera,  ChUocarus,  Egius^  and  Oreus. 

The  dorsal  side  of  the  prothorax  is  well  chitinized  and  has  on  eadi 
side  two  large  spines  with  an  intervening  small  spine;  in  OyrhegeHs 
a  small  spine  is  developed  from  the  small  prothoradc  pleural  lobe. 
The  scutal  areas  of  thorax  and  abdomen,  the  alar  areas  of  mesothorax 
and  metathorax  as  well  as  the  corresponding  spiracular  areas  of  the 
abdominal  segments  and  the  pleural  lobes  of  both  the  thoracic  and 
the  abdominal  segments  all  carry  a  flat,  thick  sderite  with  a  long 
setiferous  spine.  The  first  abdominal  spiracle  is  placed  much  more 
dorsally  than  on  the  other  abdominal  segments.  This  is  especially 
so  in  CynegeAa.  The  hypopharyngeal  bridge  is  lamelliform,  slightly 
chitinized,  in  EpUachna  with  only  a  dark  chitinous  line  along  the  pos- 
terior margin  (fig.  16,  pi.  120),  and  in  Oynegetia  even  without  that  mar- 
ginal thickening;  there  are  no  hard-walled  lateral  cavities  in  the 
bridge,  and  the  grinding  and  squeezing  mechanism,  which  is  found  in 
all  the  carnivorous  CoccinelUd  larvae,  is  therefore  totally  lacking  in 
the  larvae  of  this  herbivorous  tribe.  The  mandible  (fig.  21,  pi.  120)  is 
strongly  chitinized  at  the  base;  it  is  not  so  broad  as  in  the  other 
groups  and  it  has  no  molar-shaped  portion.  The  retinaculum  is  not 
present  in  its  normal  place;  as  it,  however,  is  strongly  developed  in 
the  allied  group  CocdndUni,  it  is  possible  that  it  really  is  represented 
by  the  lower  teeth  of  the  unusually  multidentate  apex  of  the  mandible. 
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These  teeth  are  of  different  length  and  m  some  ot  i^e  speeies  the 
larger  ones  are  serrated.  The  inner  margin  of  the  mandiUe  below 
the  teeth  is  convex  and  comparatively  k»ig,  <me-half  to  two-thirds  of 
the  whole  length  of  the  mandible. 

exovp  DC  (uiuix>oo&xn). 
Plate  120  aod  plate  121,  figs.  33a,  b:  34;  35a,  (. 

Of  this  group  the  following  genera  and  species  have  been  examined : 
Ourirms  coeruletis  Mulsant  (Guatemala),  Axionf  sp.  (Arizona),  Exochr 
omu8  eubensis  Dimmock  (Cuba) ;  Egius  platycephalus  Mulsant  (Cuba), 
0rcu8  austrdlasiae  Boisduval  (Australia),  Chilocorus  Umlnerua  Mul- 
sant (N.  Amer.),  ChUocorus  renipustulaius  Scriba  (Denmark),  ChUo- 
corvs  cacH  Linnaeus  (Mexico,  Arizona). 

The  group  OJdlocorim  represents,  as  stated  above,  the  final  stage  in 
the  evolution  of  the  normal,  carnivorous  Coccinellid  larva;  they 
belong  to  t^e  subovate  type,  which  includes  the  broader  forms  of  the 
Scymnini  larvae,  the  Noviini  and  the  Bhyzobiinif  rather  than  to  the 
fusiform  type,  which  includes  the  elongate  forms  of  the  Scymnini 
larvae,  the  Coccinellini  and  the  Psylloborini.  The  maximum  width 
is  at  metathorax,  but  this  segment  is  only  slightly  wider  than  pro- 
thorax  and  mesothorax  and  the  first  three  abdominal  segments;  the 
other  abdominal  segments  narrow  gradually  to  the  ninth  abdominal 
segment;  this  segment  is  about  twice  as  broad  as  long,  anteriorly  not 
much  narrower  than  the  posterior  edge  of  the  eighth  segment,  broadly 
rounded  posteriorly  with  an  unserrated  margin.  The  areas  of  the 
whole  body  carry  spines  of  varying  length.  The  pleurum  is  developed 
as  in  the  foregoing  groups;  on  mesothorax  and  metathorax  willi  a 
spirade-bearing,  subtriangular  protopleurite  and  with  the  opposite 
subtriangular  region  large.  The  protopleurite  is  separated  from  the 
tergum  by  a  distinct  tergo-pleural  suture,  but  is  confluent  with  pre- 
sternum. On  mesothorax  the  protopleurite  carries  a  large  setiferous 
spine;  on  metathorax  it  also  bears  a  spine,  but  this  differs  consider- 
ably in  the  different  species;  it  is  for  example  rudimentary  in  ChUo' 
coma  renipusttdaius,  half  as  long  and  thick  as  the  corresponding  spine 
of  mesothorax  in  ChUocorus  cacH  and  hivuLnems,  and  it  is  as  long  and 
thick  as  the  spine  of  mesothorax  in  Exochomua  eubensis. 

The  alar  area  carries  according  to  the  genus  one,  two,  or  three  spines*^ 
A  well-developed  setiferous  spine  is  always  present  on  the  larger  sub- 
triangular area  behind  the  protopleurites  of  mesothorax  and  meta- 
thorax, while  the  arrangement  of  the  other  spines  on  thorax  varies  as 
described  below.  On  the  abdominal  segments,  except  in  some  genera 
on  several  of  the  posterior  abdominal  segments,  the  scutal,  the  spirac- 
ular  areas  and  the  pleural  lobe  are  armed  with  a  well  developed  spine; 
no  spines  on  the  areas  below  the  stemopleural  sutures.    The  hypo- 

1  In  nallty  a  siDgto  spine  with  oot  or  two  large  braaeties  ooiniiig  oiA  f^ 
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phftryngeal  bridge  is  strongly  chitinized;  the  inner  portion  of  the  base 
of  the  mandible  is  molar-shaped;  the  retinaculimi  is  present,  in  some 
genera  well  chitinized,  in  others  delicate  and  simple.  The  apex  of  the 
mandible  varies  within  the  tribe.  It  is  simple  in  Curinus,  AxUm,  and 
ExochomuBy  but  bifurcate  in  Egius^  0rcu8,  and  Chilocarus.  This 
development  of  the  mandible  may  indicate  a  division  of  the  tribes  into 
two  natural  groups,  and  other  characters  support  the  same  view. 

In  the  first  group  no  epicranial  suture  is  present,  the  posterior  angle 
of  the  frons  reaching  the  occiput;  no  medio-posterior  spine  on  eadi 
side  of  the  tergum  of  prothorax;  one  to  four  marginal  spines;  no 
scutal  spine  or  only  a  rudiment  of  it  on  mesothorax  and  metathorax 

In  the  second  group  a  very  conspicuous  epicranial  suture  is  present 
(fig.  35a,  pi.  121) ;  one  rather  short  medio-posterior  spine  on  each  side 
of  the  tergum  of  prothorax;  four  or  more  marginal  spines;  a  scutal 
spine  is  always  developed  on  mesothorax  and  metathorax. 
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1866.  Glovbb,  To wnsbnd.— Insects.    Kept.  Comm.  Pat.,  Agr.  Rept.,  p.  113. 
1700.  GoBDABT,  Jbak.— Metamorphoses  Naturelles  ou  Histoire  Insects.    Vol.  2,  p.  67, 

Exp.  18;  Exp.  16;  Exp.  10  (Amsterdam). 
1887-99.  GoBHAM ,  H.  S.— Biologia  Centrali-Americana,  Ins.  Col.  VII. 
1913.  Gbani»,  G.— Studi  sui  Coecinellidi.    Boll.  Lab.  Zool.  Portici,  vol.  7,  pp.  267- 

302,  27  figs. 
1914. .— Descrisioiie  di  un  nuovo  Coccinellide  africano.    Boll.  Lab.  Zool. 

Portici,  pp.  166-178,  8  figs. 
1899.  Hackbb,  p.  Lbopold.— Biologisches  aber  Coccinelliden.    111.  Zeitschr.  Ent., 

vol.  4,  pp.  9;  60;  76;  90;  137-138;  169. 
1^2.  Hagbn,  H.  A.— Bibliotheca  Entomologica.    Leipsig. 
1883.  Habbinoton,  W.  H.—<:)hrysomelidae— Leaf-Eaters.    Rept.  Ent.  Soc.  Ont., 

1882,  p.  63. 
1862.  Habbib,  T.  W.— a  Treatise  on  Some  of  the  Insects  Injurious  to  Vegetation. 

P.  246,  figs.  93,  94. 
1869. .—Entomological  Correspondence,  p.  76. 

1861.  Hbbobb,  Ebn8t.— Beitrige  aur  Naturgeechichte  der  Insecten.    Sitaungsber. 

kais.  d.  WisB.,  Wien,  vol.  7,  pp.  203-17. 

1862.  .^Beitrfige  aur  Natuzgeschichte  der  Insecten.     Sitzung^ber.  kais, 

Akad.  d.  Wiss.,  Wien,  vol.  9,  pts.  1-6,  pp.  263-86,  pis.  26-30. 

1863.   .—Beitrige  sur  Natuigescfaidite  der  Insecten.     Sitzungiber.  kais. 

Akad.  Wiss.,  Wien,  vol.  10,  pp.  460-81,  6  pis. 

1867. . — ^Beitrige  sur  Natuigeschichte  der  Insecten.    Sitsungsber.  kais. 

Akad.  Wiss.  Wien,  vol.  24,  pp.  316-334,  6  pis. 
1868. .— Beitrfige  sur  Natuigeschichte  der  Insecten.    Sitsungsber.  kais. 

Akad.  Wiss,  Wien,  vol.  29,  pp.  10O>119,  6  pis. 
1848.  Hbbobb,  G.— Beitrfige  sur  Natuigeschichte  der  Kerfe.    Isis  von  Oken,  pt.  12, 

pp.  96»-1002. 
1793.  Hbbbst,  J.  F.  W.— Cocdnellen.    K&fer,  vol.  6,  pp.  266-266,  pi.  N,  figs.  6-9. 

1864.  Hbtdbn,  L.  von.— Nachtrsg  sum  Beitrag  der  Coleopterenfaima  des  Oberen- 

gadinsy  insbesondere  der  Umg^gend  von  St.  Moritz.    Jahresb.  Naturf.  Ges. 
Graubfindens.  Chur  (new  ser.),  vol.  9,  pp.  1-16. 
1907.  Hoi;tx,  Mabtin.— Ober  Adalia  bipunctata  L.  typ.  und  deren  Variet&t  sexpus- 
tulata  L.  Ent.  Woch.,  24  Jahig.,  pp.  181-182. 
86880**— Proc.N.M.vol.51— 16 41 
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1900.  HowABD,  L.  O.^-Benefidal  Work  of  Hypenspifl  ognftta.    U.  S.  D^t.  Agr., 

Div.  Bnt.  Bull.  26  (new  §er.),  pp.  17-18,  fig.  1. 
1886. ,  and  Mabulit,  G.  L.— The  San  Job6  Scale.    U.  S.  Dept.  Agr.,  Div. 

Ent.  Bull.  3. 

1888. ,  and  Bilbt,  C.  V.— See  Riley  and  Howard. 

1885.  HiTBBABD,  H.  G.— InsectB  Affecting  the  Orange.    U.  S.  Dept.  Agr.,  Wash. 
1899. .—On  Thalaflsa  montegumae  Muls.    (Family  Coccinellidae).    Ftoc 

Ent.  Soc.  Wash.,  vd.  4,  p.  297,  fig.  18. 
1841-2.  HirBKB,  PniBRB.— M^moire  pour  servir  4  rHistoire  de  la  Ckxxandle  de  la 

Saponaire.    Mem.  Soc.  Phys.  Geneve,  vol.  9,  pp.  363-377,  pi.,  6  figi. 

1914.  laLBsiAB,  F. — ^Insectos  contra  inaectos,  aa  Cocdnellidai.    Rev.  Mub.  Paul., 

vol.  9,  pp.  367-^2. 

1915.  iNSBcr  Nona.— Month.  Bull.  Sta.  Comm.  B.orL  Sacramento,  Gal.,  voL  4, 

pp.  285-^. 
1864-1913.  Insbota.— Zod.  Record,  Ixmdon. 
1907.  Johnson,  Roswbll  H. — Economic  Notes  on  Aphids  and  Cocdnellids.    Ent 

News,  vol.  18,  pp.  171-174. 
1895.  JuDBiCH,  J.  F.,  and  Nitsohb,  H.— Lehrbuch  der  MitteleuropAischai  Foratin- 

sektenkunde.  Wien. 
1841.  JuNKBB,  F.  C— Epilachna  chrysomelina.    Stett.  Ent.  Zeitg.,  vol.  2,  pp.  2-5. 
1867.  Eawall,  J.  H.— (Gocdn.  24-punctata).    Stett.  Ent.  Zeitg.,  p.  123. 
1905.  Ebllooo,  V.  L.— American  Insects,  p.  287,  fig.  898. 
1913.  Elbinb,  R.— Das  £i  von  Propylaea  14-punctata  L.  Intern.  Ent.  Zeitschr.,  vol. 

6,  pp.  330-331,  5  figB. 
1890.  EoBBBLB,  Albbbt.— Report  of  the  Fluted  Scale  of  the  Orange  and  ito  Natonl 

Enemies  in  Australia.    U.  S.  Dept.  Agr.»  Bull.  21.    Div.  Ent. 
1894.  Eolbb,  W.— Beitifige   sur    Larvenkenntniss   Schlesischer    Eftler.    Zeitsdir. 

Ent.  Breslau,  vol.  19,  pp.  11-16. 
1895. .—Beitifige  sur  Larvenkenntniss  schleschischer  E&fer.    Zeitsdir. 

Ent.  Breslau,  vol.  20,  pp.  1--8. 
1837.  EoiJJLB,  v.— Natuigeschichte  der  Schftdlichen  Insecten  in  Beaug  auf  Land- 

wirtschaft  und  Foratkultur. 
1852. .—Notes  on  Epilachna  globosa  HI.    Verii.  Zod.-Bot.  Ges.  Wien., 

vol.  2,  pp.  24-25. 
1835.  Lamabok,  J.  B.  P.  A.  db.— Histoire  Naturelle  des  Animaux  Sans  Vert^res. 

Paris,  vol.  4,  p.  479. 
1904.  Laxpa,  Svbn.— N&gia  af   vfixa  for  Tiftdgfirden  Nyttigaste  Insekter.    Ent 

Tidskr.,  Stockholm,  vol.  25,  pp.  209-216, 1  pi. 
1804.  Latbbillb,  Pibbbb.— Od^ptkes.    Hist.  Nat.  Crust.  Ins.,  vol.  12,  p.  46. 
1874.  Lb  Babon,  Wm.— 4th  Rept.  Noxious  Ins.    111.,  p.  184. 
1887.  Lbm oiNB,  v.— Note  on  larva  of  Scymnus  sp.    Bull.  Soc.  Ent.  France,  pp.  IV-V. 
1853.  Lbtznbb,  E.— Beitrfige  sur  Verwandlungs-Geschichte  einiger  K&fer.  Denksdir. 

Schlesisch.  Gesellsch.  pp.  205-219. 
1856. .— Larve  und  Puppe  der  C!occinella  mutabilis  Saib.    Jahres-Beridit 

Schlesisch.  Ges.  vftterl.  Eultur,  pp.  108-09. 
1857-8. .— BeitrfigesurVerwandlungBgeschichtederCoccinelleQ.  Zeitschr. 

f.  Ent.,  vol.  11,  pp.  3-24, 1  pi. 
1866  (67). .— Uber  Oocdnella  (Adalia)  undedmnotata  Schneid.  und  ihre 

Stftnde.    Jahresb.  Abh.  Schles.  Ges.,  vd.  44,  pp.  161-170. 
1898.  Lbwcock,  G.  A.— Note  on  Oocdnella  ocellata  L.    The  EntomolGgist,  vol.  26, 

p.  249. 
1885.  liiNTNBB,  J.  A.— 2d  Rept.  Sta.  Ent.  N.  Y.  p.  186,  figs.  50-53. 

.—4th  Rept.  of  the  Injurious  and  Other  Insects  of  New  York»  pp. 

8(h83,  ^.  34. 

Digitized  by  VjOOQIC 


NO.  2171.      SYNOPSIS  OF  THE  COCCINELLID  LARVAB—BOVINO.        643 

1891.  LiNTNSB,  J.  A.— 7th  Rept.  on  InjuriouB  and  Other  Insecto.  N.  Y.,  p.  311. 

1911.  Mann,  Wm.  M.— On  Some  Northwestern  Ante  and  Theb  Guesto.    Psyche,  pp. 

102-109, 1  fig. 
1897.  Marlatt,  C.  L.— Insect  Control  in  Califomia.    Yearbook  U.  8.  Dept.  Agr., 

1896,  pp.  217-235,  figs.  61,  62. 
1902. .—Predatory  Insects  Which  Affect  the  Usefulness  of  Scale-Feeding 

OoccineUidae.    U.  S.  Dept.  Agr.  Div.  Ent.,  Bull.  37,  pp.  84-90. 
1896. and  Howard,  L.  O.— See  Howard  and  Marlatt. 

1910.  Mabtelu,  G. — Sulla  micofagia  del  Coccinellide  Thea  vigintiduo-punctata  L. 

Boll.  Lab.  Zool.  Portici,  vol.  4,  pp.  292-94, 1  fig. 

1914-16. . — Notizie  su  due  Coccinellidi  mico&igi.  Boll.  Lab.  Zool.  Por- 
tici, vol.  9,  pp.  161-60. 

1907.  Meier,  AxBERT.—tlber  die  NQtzlichkeit  von  Cocdnella  7-punctata.  See.  Ent. 
Zurich,  vol.  22,  pp.  75-76. 

1893-04.  Meinbrt,  Fr.— Fortegnelse  over  Zoologisk  Museums  Billelarver.  Ent.  Medd., 
Copenhagen,  vol.  4,  pp.  310-314. 

1906.  Mbissnbr,  Otto.— Die  Aufenthaltsorte  der  Goccinelliden.  Ent.  Zdtschr., 
p.  187^88. 

1907. .—Ein  Beitr&g  zut  Biologie  von  Cocdnella  14-punctata  L.  Ent.  Woch. , 

vol.  24,  p.  112. 

1907. .— Beobachtungen  liber  Regeneration  bei  Insekten.    Ent.  Woch., 

vol.  24,  pp.  208-09.    Leipzig. 

1907. .— Ex-ovo-Zucht  von  Cocdnellidenlarven.    Ent.  Bl&tt.,  vol.  3,  p.  88. 

1907. .— Eannibalismusbei  Coccinelliden.    Wien  Ent.  Zeit. ,  vol.  26,  p.  322 

1909. .— Leben^geschichte  des  Kweipunkts,  AdaUa  bipunctata  L.  Ent. 

Bl&tt.,  vol.  6,  p.  228-30. 

1909. .—Die  Relative  Hftufigkeit  der  Variet&ten  von  Adalia  bipunctata  L. 

in  Potsdam  (1908)  und  an  einigen  Anderen  Orten,  nebst  Biologischen  Bemer- 
kungen.    Zeitschr.  Wiss.  Insektbiol.,  vol.  5,  pp.  231-42. 

1906.  Mj5bbro,  E. — ^Biologiflka  och  morfologiaka  studier  ofver  FftrOns  insektfauna. 

Arlriv.  Zool.,  II,  No.  17. 

1907.  MoRLET,  C.  and  Eluottv  E.  A. — See  Elliott  and  Morley. 

1906.  Munt,  F.— Notes  on  Some  Fijian  Insects.  Hawaiian  Sugar  PI.  Assoc.  Exp.  Sta. 
Div.  Ent.  Bull.  II,  pp.  1-11. 

1912.  Mt^LLBR,  G.  W.— Der  Enddarm  einiger  Insectenlarven  als  Bewegungsorgan. 

Zool.  Jarhb.  Jena,  Suppl.  16,  pt.  3,  pp.  219-40. 
1846.  MuLSANT,  E.— Col6opt^res  de  France.    Securipalpes. 
1860. .—Note  sur  THarmonia  (Cocdnella)  lyncea.    Ann.   Soc.   Linn. 

Lyon.  New  ser.  vol.  ?,  pp.  166-66. 

1913.  OoLOBiN,  A.— Contribution  &  la  biologie  des  Cocdnelles.    Rev.  Russ.  Ent., 

vol.  13,  pp.  27-43, 10  figs. 
1801.  OuiFF,  A.  S.— Habits  of  Coccinellidae  in  Australia.    Agr.  Gae.  N.  S.  Wales. 

vol.  1,  pp.  63-66,  pL  9. 
1891. .—The  Leal-Eating  Lady-Bird.    Agric.  Gaz.  N.  S.  Wales,  vol.  1, 

pp.  281-283. 
1887.  Ormerod,  Eleanor  A.— Notes  on  the  Australian  Bug  (Icerya  purchasi)  in 

South  Africa,  p.  31.    London. 
1862.  Ostbn-Sacken,  R.— Description  of  Some  Larvae  of  North  American  Coleop- 

tera.    Proc.  Ent.  Soc.  Phila.,  vol.  1,  pp.  105-130. 
1873.  Packard,  A.  S.— Injurious  and  Beneficial  Insects.    Amer.  Nat.,  vol.  7,  pp. 

524-48,  fig.  151. 
1880. .—Guide  to  the  Study  of  Insecta.    Ed.  7,  New  York. 

1911.  Palmer,  Miriam  A.— Some  Notes  on  Heredity  in  the  Cocdnellid  genus  Adalia 

Mulsant.    Ann.  Ent.  Soc.  Amer.,  vol.  4,  pp.  283-302,  4  pis. 
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1914.  Palmbb,  Mirxui  A.— Some  Notes  on  Life  History  of  Ladybeetles.    Ann.  Ent 

8oc.  Amer.,  vol.  7,  pp.  21S-237,  2  pis. 
1883.  Pbboanob,  Th.— Food  Habits  (rf  Megilla  macolata.    Amer.  Nat.,  vol.  17,  pp. 

322-23. 
1893.  Pbrbaud,  J.— Note  on  Coccinella  septemponctata  L.    Bull.  Soc.  Ent.  France, 

p.  ccxzxviii 
1862.  Pbrbis,  EDOUABD.^Histoire  Des  Insectes  du  Pin  maritime  Suppl.  aux  Cd6- 

opt^res  et  Rectificatbns.    Ann.  Soc.  Ent.  France,  ser.  4,  vol.  2,  pp.  173-243. 

1838.  Philippi,  R.  A.—Ueber  die  Metamorphose  der  Cocdnella  globosa.    Jahreeber. 

d.  Ver.  f.  Naturk  Cassel,  vol.  2,  p.  11. 

1898.  PiNNBT,  W.  H.— Voracity  of  Hippodamia  gladalis.  U.  S.  Dept.  Agr.  Ent 
Bull.,  vol.  10  (ne^  ser.),  p.  99. 

1902.  Porta,  Ant. — Ricerche  sull'  apparatus  di  secresione  e  sul  secreto  della  Coc- 
dnella 7-punctata.    Anat.  Ans.,  vol.  22,  pp.  173-199,  pi.  7. 

1880.  Putnam,  J.  Duncan  .—Biological  and  Other  Notes  on  Oocddae.  Pioc.  Daven- 
port Acad.  Nat.  Sci.,  vol.  2,  pp.  293-347. 

1909.  Putzbts,  J.— Sur  le  Regime  de  la  Larve  de  Coccinella  hiefoglyphica  L.  Ann. 
Soc.  Ent.  Belg.,  vol.  53,  p.  95. 

1907.  Quaintangb,  A.  L.— The  Aphides  Affecting  the  Apple.  U.  S.  Dept.  Agr. 
Bur.  Ent.  Cir.  81,  fig.  7. 

1915. .—The  San  Joe6  Scale  and  its  Control.    Faimera'  Bull.  650»  U.  8. 

Dept.  Agr.  Wash.,  27  pp.,  17  figs.,  2  tables.  "^ 

1886.  Rathvon,  S.  S.— Northern  Lady-Bird,  Epilachna  IxMcealis.  Oaid.  Month  and 
Hort.,  vol.  28,  pp.  372-73. 

1839.  Ratzbbubo,  J.  C.  T.— Die  Forst-Insekten,  Berlin,  pt.  1. 

1737.  R^u]iur,R.  A.— HistoiredesvenMangeurBdePucerons.  Mto.  Hist.  Insectes, 
vol.  3,  mdm.  XI,  pi.  3,  figs.  20-27. 

1871.  Rbbo,  E.  B.— New  Enemies  of  the  Colorado  Potato  Beetle.    Can.  Ent.,  vol.  3, 

pp.  183-70.  fig.  35. 
1809.  Rbich,  D.— Bemorkungen  dber  die  LebensveihiltnisBe  der  Cocdnellen  Qber- 

haupt  und  der  Coccinella  hieroglyphica  Fabr.  (flezuosa)  iuflbesondere.    Magas 

d.  Gesells.  d.  Naturf.  Freimde  su  BerUn,  vol.  3,  pp.  288-06. 
1801.  Rbuss,  I.  D. — Repertorium  Commentationum  a  Sodetatibus  Litterariis  Edi- 

tarum,  vol.  1.    Gottingen. 
1881-2.  Rbt,  C. — Note  sur  le  Scymnus  arcuatus  Rossi.    Ann.  Soc.  Linn.  Lyon,  iq^. 

131-33. 
1883. .—Enumeration  d'Insectes  Remarqu^  sous  Les  Feuilles  Maladee  da 

Tilleul.    Ann.  Soc.  linn.  Lyon,  pp.  440-442. 
1886. .— Essai  d'^tudes  but  certaines  Larves  de  Col^ptdres.    Ann.  Soc 

linn.  Lyon,  pp.  131-254. 

1887.^ . — Notes  on  Scymnus  sp.    Bull.  Soc.  Ent.  France,  p.  Ixxiv. 

1904.  RiBAGA,  C— Attivitd  del  Novius  cardinalis  Muls  contra  V  Icerya  purchasi  MadL 

in  Italia  Osservazioni  sulla  Biologia  del  Novius  cardinalis.    Riv.  Patol.  Veg., 

vol.  10,  pp.  299-323. 

1915.  Richardson,  C.  H.— A  Contribution  to  the  Life-History  of  the  Corn-Feeding 

Syrphus  Fly  (Mesogramma  polita  Say).    Joum.  Econ.  Ent.,  vol.  8,  pp. 

338-42. 
1869.  RiLBT,  C.  v.— Cherry  Plant  Lice  and  their  Foes.    Amer.  Ent.,  vol.  2,  p.  309, 

fig.  139. 

1869.  .—First  Ann.  Rept.  Ins.  of  Missoiui. 

1872. .-^th  Ann.  Rept.  Ins.  Mo.,  pp.  17-18,  fig.  4. 

1872.  .—5th  Ann.  Rept.  Ins.  Mo.,  p.  101,  fig.  — . 

1873. .—Insects  Injurious  to  the  Grape  Vine.    6th  Rept.  Ins.  Mo.,  p.  30. 

1873. .—6th  Ann.  Rept  Ins.  Mo.,  p.  51. 
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1880.  RiLBT,  0.  v.— The  Cotton  Wonn.    Bull.  3,  XT.  S.  Ent.  Comm.,  p.  35,  fig.  12. 

1885. .—Fourth  Rept.  U.  S.  Ent.  CommisBlon,  p.  96,  fig.  15. 

1888. .—A  Lady-Biid  Paraeite.    Ins.  life,  vol.  1,  pp.  101-04. 

1889-90. .—Injurious  Insects  in  New  Mexico.    Ins  Life,  vol.  2,  pp.  113-114. 

1893. .—Note  on  the  Life  Habits  of  Mogilla  maculata.    Proc.  Ent.  Soc. 

Wash.,  vol.  2,  pp.  168-169. 

1893. .—Notes  from  California.    Proc.  Ent.  Soc.  Wash.,  vol.  3,  pp.  250-54. 

1894. .—The  San  Jos^  or  Pernicious  Scale.    U.  S.  Dept.  Agr.  Rept.  Ent., 

1893,  p.  220. 
1888. and  Howabd,  L.  O.— An  African  Lady-Bird  Introduced  into  New 

Zealand.    Ins.  life,  vol.  1,  p.  250. 
1891. and .—Some  Icerya  and  Vedalia  Notes.    Ins.  life,  vol. 

3,  pp.  439-441,  fig.  31. 
1894. and .—The  San  Jos^  or  Pernicious  Scale.    Ins.  life,  vol. 

6,  p.  360. 

1868-9. and  Walsh,  B.  D.    See  Walsh  and  Riley. 

1907.  RiVB&A,  Manubl  J. — Desarrollo  i  Coetumbres  de  Algunos  Insectos  de  Chile. 

Act.  Soc.  Cient.  Chile,  vol.  50,  55  pp. 
1874.  RooBBS,  R.  v.— On  Some  of  Our  Common  Insects.    15.— The  Cocdnellidae. 

Can.  Ent.,  vol.  6,  pp.  81-85,  figs.  9-15. 
1749.  R08BL,  A.  J. — Der  runde,  hoch-rothe  Marien-Eftfer  mit  schwarzen  Puncten. 

Ins.  Belust.,  vol.  2,  cl.  3,  p.  7,  pi.  2,  fig.  1. 
1749. . — Der  kleine  schwarse  Schildkftfer  mit  zween  rothen  Flecken.    Ins. 

Belust.,  vol.  2,  cl.  3,  p.  10,  pi.  3. 

1882.  RossNHAUBR,  W.  G.— Eftfer-Larven.    Stett.  Ent.  Zeit.,  vol.  43,  p.  166-170. 
1907.  RosTBUP,  SoFiB.— Vort  Landbrugs  Skadedyr.    Copenhagen. 

1858-9.  RouQET,  Aug. — Catalogue  des  Insectes  Col^pt^res  du  Department  de  la  Coto- 

d'Or.    Mem.  Acad.  Dijon,  VII.    Cocdnellidae,  p.  77-90. 
1880.  RupPBBTSBERGBR,  Mathias.— Biologio  der  Eftfer  Europas. 
1894. . — Die  biologische  literatur  Ober  die  KftferEuropa's  von  1880  an. 

1906.  Saj6,  Kabl.— Der  Siebenpunkt.    (Coccinella  septempunctata.)    Prometheus, 

vol.  17,  pp.  48^-92,  fig.  391. 

1863.  Sanbobn,  Francis  G. — Insects  of  liCasaachusetts  which  are  Beneficial  to  Agricul- 
ture.   10th  Rept.  Seer.  Mass.  Bd.  Agr.,  1862,  pp.  124-185. 

1905.  Sandsbs,  J.  G.— The  Cottony  Maple  Scale.  U.  S.  Dept.  Agr.  Ent.  Circular, 
vol.  64,  pp.  l-«,  4  figs. 

1912.  Sandsbson,  £.  D. — Insect  Pests  of  Farm,  Garden,  and  Orchards. 

1883.  Saundebs,  Wm. — Insects  Injurious  to  Fruit.    Philadelphia. 

1884. . — Insects  Injurious  to  the  White  Pine.    Rept.  Ent.  Soc.  Ont.  for 

1883,  pp.  52^9,  figs.  24,  25. 

1907.  ScHATTFUSs,  Camillo.— Allgemeinos  von  der  E&fer,  Uber  die  Lebensweise. 

Calwer's  K&ferbuoh,  pp.  25-26. 

1894,  '95,  '97.  Sohugk,  Will.— Biologiske  Bidrag.  Entomologiske  Meddelelser,  ser. 
1,  vols.  4,  5;  ser.  2,  vol.  1. 

1890.  ScHWABZ,  E.  A. — Myrmecophilous  Coleoptera  found  in  Temperate  North  Amer- 
ica.   Proc.  Ent.  Soc.  Wash.,  vol.  1,  pp.  237-47. 

1894. .—The  San  Jos^  Scale,  at  Charlottesville,  Va.    Ins.  Life,  vol.  6,  pp. 

247-252. 

1791.  SoBiBA,  LuDWio  GoTLiBB.— FortsetzungderBeschreibungverschiedener  E&fer. 
Ges.  Naturf.  Freunde  in  Berlin,  Frankfort,  vol.  8,  pt.  2,  pp.  80-109. 

1868.  SouDDBB,  S.  H.— An  Insect  Destructive  to  Squash  Vines.  Amor.  Joum.  Hort., 
vol.  3,  pp.  80-82. 

1891. .— The  BariyStageeof  Three  Coleoptera.    Psyche,  vol.  6,  pp.  173-175. 

1866.  SmMBB,  Hbnby.— The  Grape  Leaf  Gall-Coccus.    Pract.  Ent. ,  vol.  2,  pp.  17-20. 
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1870.  8HniBB,HBNBT.-— IniectB  Injurious  to  the  Potftto.   Aiiier.Nat.,v<^.3,pp.91-90. 

1903.  SiLyB8TBi,F. — (yontribuziomallacoiiofloenzadeiMiiinecofili.  Ann.Mus.  ZooL 
Univ.  Napoli,  new  ser.,  vol.  1,  No.  13. 

1910. .— Oontriburioni  alia  conoacenza  degli  inaetti  dannosi  e  dei  lofo 

dmbionti.    Boll.  Lab.  Zool.  Portici,  vol.  6,  pp.  246^88,  figs. 

1914-15. .--Gontributo  alia  consoscenza  ddgi  inaetti  dell'olivo  dell  'Eri- 
trea e  dell  Africa  meridionale.  Boll.  Lab.  Zool.  Portici,  vol.  9,  pp.  240-334, 
78  figs. 

1916.  BncANTON,  F.  L.— Hyperaspis  binotata,  A  Predatory  Enrany  of  the  Sefapin 
Scale,  Joum.  Agric.  Res.  Dept.  Agric.  Wash.,  vol.  6,  pp.  197-203.  Two  plateo. 

1889.  Slatbb,  J.  W.— Cannibalisni  with  Lady-Birds.    Ins.  Life,  vcH,  2,  p.  55. 

1896.  SuNQXSLANB,  M.  V.— The  Pear  PBylla  and  the  New  York  Plum  Scale.  C(»neO 
Univ.  Agr.  Exp.  Sta.  BuU.  108,  pp.  77  and  85.,  fig.  45;  fig.  47. 

1886.  Smtth,  J.  B.— Ants'  Nests  and  Their  Inhabitants.  Amer,  Nat.,  vol.  20,  pp. 
679-87. 

1893.  .—Carnivorous  and  Herbivorous  Insects.    Ent.  News,  vol.  4,  p.  123, 

figs.  1,  2. 

1893. .—Insects  Injurious  to  Oucurbe.    Kept.  Ent.  Dept.  N.  J.  Sta.  Agr. 

Exp.  Sta.  1892,  pp.  475-512. 

1893. .—The  Squash  Lady-Bird.    Ent.  News,  vol.  4,  pp.  197-199,  3  figs. 

1894. .— Rept.  Ent.  Dept.  N.  J.  Agr.  Exp.  Sta.  for  1893,  pp.  554-50,  5 

figs,  larvae. 
1897. .—Natural  Enemies  of  the  San  Joe6  Scale.    Rept.  Ent.  Dept.   N.  J. 

Agr.  Exp.  Sta.  1896,  pp.  517-530. 
1904. .— RepOTt  of  Entomological  Department.    N.  J.  Agr.  Ck>ll.  Eiq>. 

Sta.,  1903,  pp.  555-659. 

1909. .—The  Insects  of  New  Jersey.    Rept  N.  J.  Sta.,  Mus. 

1870.  SoMMX&viLLB,  J.  E.— Note  on  EarUer  Stages  of  Scotch  Phytoj^iaga.    Ent 

Month.  Mag.,  pi.  7,  p.  108. 
1883.  Stonb,  Gig.  H.— Epilachna  oorrupta  as  an  Injurious  Insect.    Amer.  Nat., 

vol.  17,  p.  198. 
1788.  Str5m ,  H.- Nogle  Insect-Larver  med  deres  Farvandlinger.     Nanike  Viden- 

skabers  Selsk.  Skrift.  N.  Saml.,  vol.  2,  art.  XVII.    Copenhagen. 
1889-90.  Taschbnberq,  O.— BibHotheca  Zoologica.,   vol.   2,   1861-1880.    LdLpsig. 
1906.  Thxobald,  Fred.  V.— Report  on   Economic   Entomology.    Part  3,    Vegetal 

Pests.  2nd  Rept.  Wellcome  Res.  Lab.  Khartoum,  pp.  93-96. 

1894.  Thompson,  E.  H.— Notes  on  Tasmanian  Ooccinellidae.    Ins.   life,   vol.  6, 

pp.  11-12. 
1914.  TaAolBDH,  IvAB.— Sveriges  Skogsinsekter.  Stockholm. 

1890.  Tbton,  Hbnbt.— Report  on  Insect  and  Fungus  Pests.    Ann.  Rept.  Dept 

Agr.  1889,  Brisbane. 

1895.  Vbbhobvp,  C— Beitrfige  sur  vergleichenden  Morphologie  des  Abdomens  der 

Ooccinelliden,  und  Uber  die  Hinterleibsmuskulatur  von  Coccinella,  zugleich 

ein  Versuch  die  Ooccinelliden  anatomisch  zu  begrOnden  und  natOrlich  zu 

gruppiren.    Arch.  Naturg.,  vol.  61,  pp.  1-80,  pis.  1-6. 
1894.  Vdcb,  H.  G.  a.— Predaceous  and  Parasitic  Enendes  of  the  Aphides.    Int.  J. 

Micr.,  ser.  3,  vol.  4,  pp.  21-29;  166-175;  292-303;  337-51. 
1865.  Walsh,  B.  D.— Answers  to  Correspondents.    Pract.  Ent.,  vol.  1,  p.  iii. 
1867. .— Plant-Uce,   their  Friends    and    their    Enemies.    Pract.   Ent., 

vol.  2,  pp.  37-44.,  figures. 
1868. and  Rn^,  C.  V.— Foes  of  the  Colorado  Potato-Bug.    Amer  Ent, 

vol.  1,  pp.  45-49. 
and .—Galls  and  Their  Architects.    Amer.  Ent.,  vol.  1, 

pp.  101-UO. 
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1894.  Wasmann,  E.—Kritischea  VeneichmflB  der  Mynnekophilen  und  Tennitophilen 
Arthiopoden.    Beriin. 

1888.  Wbbstbr,  F.  M.— Notes  on  Some  Injurious  and  Beneficial  Insects  of  Australia 

and  Tasmania.    Ins.  Life,  vol.  1,  p.  361-64. 

1890. .—An  Experiment  with  Ooccinellidae  in  the  Conservatory.    Ins. 

Life,  vol.  2,  p.  363-4. 

1889.  Wbbd,  Clabbnob  M.— On  the  Preparatory  Stages  of  the  2(>-spotted  Lady-Biid 

(Psyllobora  20-maculata  Say.).    Bull.  Ohio.  Agr.  Exp.  Sta.  Techn.  Ser., 

vol.  1,  No.  1,  pp.  3-4,  pi.  1,  fig.  1. 
1887.  Wbisb,  J.— Ueber  die  Lebensweise  von  Naviui  eruerUatui  Muls.    Deutsch. 

Ent.  seitBchr.,  vol.  31,  pp.  181-83. 

1902. .— Biologische  Mittheilungen.    Deutsch.  Ent.  Zeitschr,  pp.  103-109. 

1903. .— Bemerkungen  fiber  die  ersten  Entwicklungsstadien  der  Gocdnella 

conglobata  L.    Deutsch  Ent.  Zeitschr.,  pp.  164-166. 
1862.  Wbst,  TurrBN.— The  Foot  of  the  Fly;  Its  Structure  and  Action;  elucidated  by 

Comparison  with  the  Feet  of  Other  Insects.    Trans.  Linn.  Soc.  Lond.,  vol. 

23,  pp.  393^121,  2  pis. 
1839.  Wbstwood,  J.  O.— Introd.  Mod.  Classif.  Ins.  Cocdnellidae,  pp.  395-398,  fig.  49. 
1911.  Whbblbr,  WiLLiAif  MoBTON.— An  Ant-Nest  Cocdnellid  (Brachyacantha  quad- 

ripunctata  Mels.).    Joum.  N.  Y.  Ent.  Soc.,  vol.  19,  pp.  169-174,  fig.  1. 

1894.  WiOKHAM,  H.  F.— The  Coleoptera  of  Canada.    Can.  Ent.,  vol.  26,  pp.  297-306, 

18  figs. 

1890.  Wight,  R.  A.— The  Australian  Ladybird  in  New  Zealand.    Ins.  Life,  vol.  2, 

pp.  146-7. 
1892. .— Vedalia  and  Icerya  in  New  Zealand.    Ins.  life,  vol.  4,  pp.  215- 

216. 
1879.  Williams,  Jos.— Beneficial  Insects.    9th  Kept.  Ent.  Soc.  Ont.,  pp.  43-45,  fig. 

28-35. 

1895.  Xambbu. — ^MoeuiB  et  Metamorphoses  des  insectes.    Ann.  Soc.  Linn.  Lyon, 

vol.  42,  p.  101. 
1905. . — Moeuis  et  Metamorphoses  des  Insectes.    Ann.  Soc.  Linn.  Lyon, 

vol.  52,  pp.  137-187. 
1909. . — Moeuis  et  Metamorphoses  des  Insectes.    Ann.  Soc.  Linn.  Lyon, 

vol.  56,  pp.  1-47. 
1910. ^MoeuTB  et  Metamorphoses  des  Insectes.    Ann.  Soc.  Linn.  Lyon,  vol. 

56,  pp.  1-47. 

EXPLANATION  OF  PLATES. 

a Antennal  ring 

dbd Abdominal  segment. 

dl Alar  area. 

an Anterior  cuneal  notch. 

apx. Apex  of  the  mandibles. 

ant Annlike  extension  from  eustemum. 

bg Repugnatorial  gland. 

bm Basal  membrane  of  the  mandible. 

5r Hypopharyngeal  bridge. 

c Clypeus  (»■  postlabrum  Lyonet). 

oa Cardo. 

ecz Chitinizadon  with  whidi  coxa  articulates. 

an Articulating  membrane  between  cardo  and  hypostoma. 

eoli Seta  emitted  from  a  collar-like  prolongation  of  the  basal  cup. 

cox Coxa. 

ear Epicranium. 
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ep Epistoma. 

eph Epipharynx. 

er Epipharyngeal  rod. 

eu9t Euflteraum. 

ez Place  where  ezteimor  muBcle  of  mandible  attaehen. 

ext Spiracle-bearing  extension  from  tergum. 

/. FVons. 

fe Femur. 

JU Filament  at  the  apex  of  the  second  antennal  joint. 

ft Place  where  flexor  muscle  of  mandible  attaches. 

Jh Furcal  notch. 

g Rudimentary  galea. 

gu Gular  region. 

h Hypostoma. 

hr Hypopharyngeal  rod. 

JUri Triangular  enlargement  of  hypostoma. 

hy Hypopharynx. 

I Stipes  labii. 

la Tjirinift  mifgiUftjrig 

li Ligula. 

h Chitinous  plate  in  membrane  between  cardo  and  hypostoma. 

Ip Labial  palpus. 

ht Labrum. 

m Mentum. 

md Mandibles. 

mea Median  ventral  area  of  the  collar  between  head  and  prothonx. 

mo Molar  portion  of  the  mandible. 

ms Small  chitinous  spots  indicating  muscle  attachments. 

oe Ocellus. 

p(uc Parascutum. 

poit Parastemum. 

pex Hypopleurum. 

pge Chitinized  portion  of  palpiger. 

j^ Pharynx. 

pig Palpiger  maxillae. 

pll Pleural  lobe. 

pn Posterior  cuneal  notch. 

por Pore  in  the  skin. 

pnt Presternum. 

pic Prescutum. 

rim Retinaculum. 

$el. Anterior  portion  of  scutum. 

sell ..  .Posterior  portion  of  scutum. 

jcZ Scutellum. 

ie Sensory  papillae  of  the  apical  joint  of  the  maxillary  palpus. 

gm Submentum. 

ip Spiracle. 

$pa Spiracular  area. 

$t Stipes. 

$td  /.....Distal  portion  of  the  dorsal  surface  of  stipes  mazillaiis. 
$td II.... Basal  portion  of  the  dorsal  surface  of  stipes  maxillaris. 

9tl Stemellum. 

itm Membrane  of  the  distal  end  of  stipes. 

$tp Stemopleural  or  sublateral  suture. 
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9tr, .....  Rod-like  chitinization  of  the  interior  margin  of  stipes  maxillaris. 

ta Paired  ventral  area  of  the  collar  between  head  and  prothcffax. 

tar$ Tarsus. 

td» Transverse  dorsal  suture. 

tib Tibia. 

tp Tergopleural  or  lateral  suture. 

fro Trochanter. 

vn Ventral  notch. 

vp9 Vertical  suture  between  the  posterior  pleural  areas  of  one  segment  and  the 

adjacent  pleural  areas  of  the  following  segment. 

1 Protopleurite. 

t Deuteropleudte. 

S Tritopleurite. 

4 Tetrapleurite. 

Platb  118. 
B^perQ»pi9  bmotaUi  Say. 

Fio.  1.'  Full  grown  larva;  lateral  view;  nat.  length,  2.5  —  6.25  mm. 

2.  Full  grown  larva,  dcnsal  view. 

3.  Full  grown  larva,  ventral  view. 

4.  Anterior  portion  of  the  dorsal  half  of  the  cranium;  from  the  inner  side. 

5.  Portion  of  the  skin. 

6.  Big^t  mandible,  dcvsal  view. 

PlATB  119. 

Fio.  7.  Mouth  cavity  and  the  anterior,  ventral  portion  of  the  pharynx  (slightly  dia- 
grammatically). 

8.  Head,  dorsal  view;  the  mandible  and  the  hypoi^iar3rngeal  bridge,  below  the 

labrum,  are  indicated  by  a  striated  shadow  on  the  labrum;  the  joints  of  the 
antenna  are  marked  I,  II,  III. 

9.  Head,  half  dorsal,  half  front  view;  mandible  and  hypopharyngeal  bridge 

below  the  labrum  indicated  by  a  striated  shadow  on  the  labrum. 
10.  Head,  ventral  view. 

PlATB  120. 

Fio.  11.  ThaUumi  montezumae  Mulsant,  lateral  view  of  meso  and  metathorax,  first  and 
second  abdominal  segments. 

12.  Rhyzobius  ventralis  Erichson,  lateral  view  of  meso  and  metathorax  and  first 

abdominal  segment. 

13.  Coccinella  7-punctata  Linnaeus,  lateral  view  of  meso  and  metathorax  and 

first  abdominal  segment. 

14.  Ckilocorua  hivulnerus  Mulsant,  lateral  view  of  meso  and  metathorax,  first  and 

second  abdominal  segments. 

15.  Hippodamia  convergens  Gu^iin,  hypopharyngeal  bridge,  seen  from  above. 

16.  EpUachna  borealis  Fabricius,  hypopharyngeal  bridge,  seen  from  above. 

17.  Miamoeiiea  coccidivora  Ashmead,  right  mandible,  dorsal  view. 

18.  Azya  sp.,  right  mandible,  dorsal  view. 

19.  Hamumia  picta  Randall,  right  mandible,  dorsal  view. 

20.  Psyllobara  parvinotata  Oasey,  right  mandible,  dorsal  view. 

21.  EpUachna  horealU  Fabricius,  right  mandible,  dorsal  view. 

>Iam  indehtsd  to  MiBt  S.  Hart,  who  has  floracated  tbs  final  copy  of  flgB.  1-10. 


Digitized  by  VjOOQIC 


650  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  vol.  51. 

PULTB  121. 

Fio.  22a.  Mienweiiea  ovaJu  LeOonte,  <k»8al  viefw  of  head. 

226.  Mierawei$ea  ovalis  LeConte,  <k»8al  view  of  larva;  kogth  about  2  mm. 

23.  Stethonu  punctwn  LeConte,  <k»8al  view  of  head;  length  of  entire  kurva  about 

2  mm. 

24.  CephaloteipnnuM  (?),  doiml  view  of  larva;  length,  about  2^  mm. 
25a  SeymnuM  oonyeranan  Crotch,  dorsal  view  of  head. 

256.  Scymnui  eon\ferarum  Crotch,  donsal  view  of  larva;  length  about  5  mm. 

26.  SeymnuM  cervioalis  Mulsant,  donsal  view  of  larva;  length  about  3  mm. 

27.  NoviuM  cardinalxs  Mulsant,  doraal  view  of  larva;  length  about  4)  mm. 

28.  Mkmpii  12-punctata  Linnaeus,  dcvsal  view  of  larva;  length  about  4}  mm. 

29.  Neda  marginata  Linnaeus,  d<nBal  view  of  larva;  length  about  11  mm. 

30.  PtyUobora  parvinoUUa  Casey,  dorsal  view  of  larva;  length  about  3^  mm. 
31a.  EpUachna  horeaUi  Fabricius,  donal  view  of  head. 

316.  Epilatkna  harealii  Fabricius,  d<Mnal  view  of  larva;  length  about  10  mm. 

32a.  LindofUi  lophcmtae  Blaisdell,  d<Mnal  view  of  head. 

326.  LindoruM  lophantae  Blaisdell,  dorsal  view  of  larva;  length  about  3}  mm. 

33a.  Exochomus  cubenm  Dimmock,  dorsal  view  of  head. 

336.  ExodiomuM  cubengii  Dimmock,  dorsal  view  of  larva;  length  6  mm. 

34.  Onni«  au«tm2a«ia«Boisduval,d<Mnal  view  of  the  rig^t  side  of  thorns   length  ol 

the  entire  larva  about  6  mm. 
35a.  CkUoeoruM  bivulnerus  Mulsant,  dooBl  view  of  head. 
856.  CkUoeorui  bivulnerus  Mulsant,  dorsal  view  of  the  rig^t  side  of  thorax;  length 

of  entire  larva  about  8  mm. 
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'^    T      ^^' 


Larva  of  Hyperaspis  binotata. 

For  explanation  of  plate  see  page  649. 
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[SCIENTIFIC  RESULTS  OF  THE  PHILIPPINE  CRUISE  OF  THE  FISHERIES  STEAMER 
"ALBATROSSr  1907-1910.— No.  35.] 

NEW  SPECIES  AND  VARIETIES  OF  FORAMINIFERA  FROM 
THE  PHILIPPINES  AND  ADJACENT  WATERS. 


By  Joseph  A.  Cushman, 
0/  the  Boston  Society  of  Natural  Hietory, 


The  species  and  varieties  of  foraminifera  described  briefly  here  are 
believed  to  be  new  and  are  from  the  rich  material  dredged  by  the  fish- 
eries steamer  Albatross  in  the  PhiUppine  cruise.  Figures  and  fuller 
notes  will  be  published  later  in  the  finished  work  on  this  collection. 


BATHTSIPHON  RUPE8CKNS,  new  i 

Test  elongate,  very  slightly  if  at  all  curved,  very  slightly  tapering, 
slender,  wall  marked  by  annular  rings,  surface  rough,  very  light  yel- 
lowish or  reddish  brown,  dull. 

Diameter  up  to  0.5  mm.;  length  up  to  15  mm. 

Type^ecimen. — (Cat.  No.  9098,  U.S.N.M.)  from  Alba/tross  station 
D  5236,  in  494  fathoms.  Pacific  Ocean,  off  eastern  coast  of  Mindanao. 

BATHTHIPHON  FLAVmuS  deFttHa,  Tar.  CHGANTEUa  new  TSiMy. 

Variety  differing  from  the  typical  mainly  in  size,  the  test  being  much 
larger,  up  to  nearly  3  mm.  in  diameter  and  40-50  mm.  in  length,  the 
wall  smooth  and  polished  instead  of  dull  as  in  the  smaller,  typical 
form. 

Typ&specimen. — Cat.  No.  9099,  U.S.N.M.  from  Alb(Uros8  station  D 
5609,  in  1,092  fathoms,  Gulf  of  Tomini,  Celebes. 

BATHTSIPHON  PAPTBACEUS,  mtm  mclBt. 

Test  much  elongate,  irr^ularly  curved,  cylindrical,  of  even  diam- 
eter; wall  thin,  friable,  of  sponge-spicules  with  a  small  amoimt  of 
cement,  white  in  color  with  the  surface  of  light  grayish-green  in  irregu- 
lar bands;  lines  of  growth  very  prominent. 

Diameter  up  to  3  mm.;  length  up  to  50  mm. 

Type^spedmen. — (Cat.  No.  9100,  U.S.N.M.)  from  Alb(Uro88  station 
D  6247,  in  135  fathoms,  Gulf  of  Davao. 
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BHABDAMMINA  ABYSaOBUM  W.  B.  GwpMter,  tw.  SAIMATA,  new  ▼arfelv. 

Test  with  a  globular  central  chamber  from  which  radiate  numerous 
arms,  with  annular  constrictions,  largest  diameter  of  the  arms  near 
the  central  chamber  thence  tapering  toward  the  outer  end;  wall  of 
fine  texture,  smooth,  reddish  brown  in  color. 

Type-Specimen. — (Cat.  No.  9101,  U.S.N.M.)  from  Albatross  station 
D  5654,  in  805  fathoms,  Oulf  of  Boni. 

8ACCAMMINA  8PHABBICA  O.  O.  Sws,  var.  CATBNULATA,  new  wwaMj. 

Saooammma  iphaerica  H.  B.  B&adt  (part),  Bep.  Voy.  Challenger,  2k)olQgy, 
vol.  9,  1884,  p.  253,  pi.  18,  fig.  16. 

Test  with  a  wall  like  that  of  typical  S.  spTuurica  in  structure,  but 
several  chambers  present,  joined  together  in  a  linear  series.  Tlie 
largest  chamber  adherent. 

One  specimen  almost  exactly  like  the  figured  specimen  of  Brady 
was  found  at  Mlatross  D  5637,  in  700  fathoms,  off  Bourn  Island.  In 
the  figure  given  by  Brady  a  pebble  forms  the  base  for  attachment,  in 
our  specimen  it  is  attached  to  another  foraminifer. 

Type^specvmen. — (Cat.  No.  9150,  U.S.N.M.)  from  Albatross  station 
D  5637,  in  700  fathoms,  Bouru  Island. 

DBNDSOPHTKA  ATTBNUATA,  m 


Test  elongate,  compressed,  consisting  of  a  central,  elongated  body 
with  slightly  projecting,  apertural  branches  on  either  border,  irregu- 
larly alternating;  wall  composed  of  sand  grains  with  many  spicules; 
color  light  gray. 

Length  up  to  15  mm. 

Type^specHmen. — (Cat.  No.  9102,  U.S.N.M.)  from  Albatross  station 
D  5670,  in  1,181  fathoms,  Macassar  Strait. 

AMMODI8CUS  INCBBTD8  d"OrblgB7.  ▼».  DISCOmEUS,  new  Tarielj. 

Variety  differing  from  the  typical  in  having  the  sides  rapidly  in- 
creasing in  diameter,  the  width  of  the  coils  in  side  view  very  much 
less  than  in  the  typical  and  the  border  in  apertural  view  very  broadly 
rounded,  the  periphery  often  nearly  straight  in  the  central  portion. 

Diameter  of  microspheric  specimens  up  to  2.5  mm. 

Type-specimen. — (Cat.  No.  9103,  U.S.N.M.)  from  Albatross  station 
D  5658,  in  510  fathoms.  Gulf  of  Boni. 

The  microspheric  form  of  this  variety  is  only  about  one-half  the 
size  of  the  microspheric  form  of  the  typical. 

HAPLOPHKAGMOmBS  SPHAERILOCULUM,  M 


Test  biconvex,  composed  of  about  three  coils,  chambers  compara- 
tively few,  five  in  each  coil,  subspherical,  sutures  deeply  depr^sed; 
wall  composed  of  fine  sand  grains  with  a  reddish-brown  cement,  the 
sutures  and  umbilical  depression  more  or  less  filled  with  a  lij^t  col- 
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ored,  fine,  amorphous  material;  aperture  a  narrow  slit  at  the  base  of 
the  chamber. 

Diameter  about  2  nmi. 

Type^pecimen. — (Cat.  No.  9104,  U.S.N.M.)  from  AlbcUross  station 
D  5637,  in  700  fathoms,  in  Pitt  Passage. 

CTOLAMBONA  COMPREBSA,  sew  ■pedej. 

Cydammina  canceUata  (part)  Cushman,  Bull.  71,  U.  S.  Nat.  Mus.,  pt.  1, 
1910,  p.  Ill,  fig.  171  (not  figs.  168-170). 

Test  nautiloid,  biconvex,  compressed,  peripheral  margin  subacute, 
umbilicus  often  notably  excavated;  chambers  numerous,  14  to  16  in 
the  last  formed  coil,  usually  15;  sutures  subangular  in  the  middle  in 
side  view,  clearly  depressed,  surface  smooth  when  perfect;  aperture 
and  color  asm  C.  canceUata. 

Diameter  up  to  3.5  mm. 

Type-^pecimen. — (Cat.  No.  9105,  U.S.N.M.)  from  Albatross  station 
D5470,  in  560  fathoms  ofiF  the  east  coast  of  Luzon. 


CYCliAMMlNA  PAUCILOCULATA,  M 

Test  compressed,  nautiloid,  biconvex,  peripheral  margin  subacute, 
umbilical  region  depressed,  chambers  10  to  11  in  number,  sut\u*e8 
nearly  straight  to  somewhat  curved;  surface  smooth  when  perfect; 
supplementary  apertural  pores  few  in  number. 

Diameter  up  to  2  mm. 

Type-specimen.— iCsLt.  No.  9106,  U.S.N.M.)  from  Albatross  D5538, 
in  256  fathoms,  between  Negros  and  Siquijor,  Philippines. 

N0D08ARU  (GLANDOUNA)  LAETIGATA  d'OtMgBy,  rmr.  8TRUTIILA,  mw  ▼arMj. 

Variety  differing  from  the  typical  in  having  the  surface  ornamented 
with  numerous  very  fine  longitudinal  costae. 

Type-specimm.—dCht.  No.  5107,  U.S.N.M.)  from  Albatross  D5236, 
in  494  fathoms,  Pacific  Ocean,  east  coast  of  Mindanao. 

NODOfiABU  PYSOLA  d'OtMguy,  Tar.  LONOI.4X)8TATA.  mw  TarMj. 

Variety  with  the  whole  of  the  chamber  body  ornamented  by  longi- 
tudinal costae  even  connecting  across  the  connecting  neoks;  aperture 
with  the  costae  numing  to  the  edge  of  the  opening. 

Type^pecimen.—iCekt.  No.  9108,  U.S.N.M.)  from  AJhatross  D5388, 
in  226  fathoms,  between  Burias  and  Luzon,  PhiUppines. 


NODOSARU  ANTENNULA,  M 

Test  elongate,  slightly  arcuate,  composed  of  numerous  short  cham- 
bers, sutures  projecting,  of  clear  shell  material,  proloculum  btdbous, 
apertural  end  of  chamber  tapering  to  a  rounded  point,  wall  smooth. 

Length  up  to  8  mm. 

Typ€^pecimm.—(CAt.  No.  9109,  U.S.N.M.)  from  Albatross  D5236 
in  494  fathoms.  Pacific  Ocean,  east  coast  of  Mindanao. 
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MODOBABU  8I]VOI.TOOIU.  new  ipedea. 

Test  eloDgate,  only  very  slightly  tapering  exoept  in  the  micro- 
spherio  form,  polygonal  in  end  yievr,  chambers  nmnerous,  not  at  all 
inflated,  sides  parallel  or  nearly  so,  sutures  very  slightty,  if  at  all  de- 
pressed, apertural  end  with  a  short  stout  neok,  aperture  large,  oircu- 
lar;  surfaoe  ornamented  by  six  raised  ridges  giving  a  hexagonal 
appearance  in  end  yieir. 

Length  up  to  5  nmi. 

Typespedmens.—iC^t.  No.  9110,  U.SJ^^)from  AJbairosi  D5318 
in  340  fathoms,  China  Sea,  vicinity  of  Formosa. 


Test  elongate,  oompoeed  of  few  chambers,  mucronate  at  the 
apical  end,  earlier  chambers  dose  set,  the  later  ones  often  somewhat 
separated,  inflated,  sutures  depressed,  surface  ornamented  with 
numerous  (up  to  40)  longitudinal  costae,  apertural  end  with  a  thick, 
tapering  neck  with  9  or  10  prominent,  plate-like  oostae  extending 
from  the  upper  end  of  the  ornamentation  of  the  body  of  the  chamber 
to  the  apertural  end  of  the  neok;  aperture  small,  rounded. 

Length  up  to  5  mm. 

Type-specimens.—iCs^t.  No.  9111,  U.S.N.M.)  from  AJbiOtosM  D5178 
in  78  fathoms,  vicinity  of  Romblon,  Philippines. 


MODOBABU  8UB0CALABB»  Mw  ipicln,  Tar.  PAUCXXMTATA.  mw  wm%&tf. 

Variety  differing  from  the  typical  in  the  lesser  number  of  costae 
(12-25)  and  in  the  apertural  characters  which  in  the  variety  consist 
of  a  stout,  nearly  cylindrical  neok,  with  about  16  ooetae  which  are 
continuations  of  the  costae  of  the  body  portion. 

TypespecimeM.— (Chi.  No.  9112,  U.S.N.M,)from^tta<n>w  D5152, 
in  34  fathoms,  Tawi  Tawi  Group,  Suhi  Archipelago. 

N0D08ARU  mLLBTm,  Mw  ■pedes. 

Nodo9aria$oalaru,  w.  $eparani  Millxtt,  Journ.  Boy.  Mkr.  Soc.,  1902,  p.  520, 
pi.  11,  fi0B.  11, 12  (not  w.  9eparans  H.  B.  Brady). 

Test  elongate,  nodose,  consisting  of  a  few  chambers,  the  early  ones 
close  set,  the  later  ones  remote,  chambers  pyrif  orm  or  elongate,  ellip- 
tical in  side  view,  very  finely  costate,  the  basal  portion  sometimes 
slightly  hispid,  apertural  necks  very  long  and  slender,  aperture  with 
a  phialine  lip. 

Length,  up  to  3  mm. 

Type^^pecmen.—(CeLt.  No.  9113,  U.S.N.M.)  from  Albatross  D5281, 
in  201  fathoms,  China  Sea,  off  Southern  Luzon. 

N<M>08ASU  LEPIDULA  Sckwi«er,  Tsr.  HISPIDDLA.  mw  wlety. 

Test  differing  from  the  typical  in  its  larger  size,  and  the  ornamen- 
tation, which  in  the  variety  consists  of  a  series  of  interrupted  fine 
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oostae,  and  hispid  roughenings  of  the  surface  over  nearly  the  whole 
surf  aoe  of  the  chamber. 

Liengthy  up  to  3  mm. 

Type-specimens. — (Cat.  No.  9114,  U.S.N.M.)  with  the  typical  in 
considerable  numbers  at  Albatross  D5236,  in  494  fathoms,  Pacific 
Ocean,  off  eastern  Mindanao. 


N0D08ARU  SUB8TBUTULA,  m 

Nodotaria  subcanaliculata  H.  B.  Brady,  Bep.  Voy.  Challenger,  Zoology,  vol. 
9, 1884,  p.  512,  pi.  64,  figs.  23,  24  (not  DentaUna  whoanaliculata  Neugeboren). 

Test  usually  consisting  of  four  chambers,  the  proloculum  with  a 
globular  body,  an  apical  spine,  and  with  definite  longitudinal  costae; 
the  second  chamber  much  more  elongate,  flask  shaped,  with  a  long 
neck;  when  partially  covered  by  the  third  chamber  becoming  sub- 
cylindrical,  ornamented  like  the  proloculum;  third  chamber  still  more 
elongate,  with  a  long  neck,  the  surface  ornamentation  consisting  of 
short,  broken,  longitudinal  striae;  the  fourth  chamber  similar  but 
remote,  a  large  part  of  the  neck  between  the  two  chambers  visible; 
final  chamber  with  the  apertural  neck  long  and  slender,  smooth;  the 
the  apertural  end  with  four  or  more  flange-like  costae  extending  up  and 
beyond  the  aperture  and  incurving  somewhat  over  the  aperture. 

Length  up  to  2  mm. 

Type^pecvmen. — (Cat.  No.  9115,  U.S.N.M.)  from  Albatross,  D5123, 
in  283  fathoms,  east  coast  of  Mindanao. 


N0D08ARU  PAUCILOCULATA,  ne 

Test  nodose,  composed  of  few  chambers,  usually  not  more  than 
five,  two  or  three  closely  set,  later  ones  remote,  inflated,  sutures  even 
in  the  early  chambers  much  depressed,  wall  ornamented  by  longi- 
tudinal costae,  few  and  large,  usually  limited  to  the  middle  portion  of 
the  chamber  and  becoming  obsolete  toward  each  end,  neck  long, 
swollen  toward  the  top,  then  again  rapidly  contracted  to  the  aperture, 
in  the  early  chambers  the  neck  with  costae,  in  later  ones  with  the 
costae  limited  to  the  last  tapering  portion  near  the  aperture. 

Length  up  to  3.5  mm. 

Type-specimens. — (Cat.  No.  9116,  U.S.N .M.)  from  Alb(Uross, 
D5201,  in  554  fathoms,  Sogod  Bay,  southern  Leyte,  Philippines. 

N0D08ARU  SUBPKRVBBSA,  Mw  ■pcdej. 

Test  elongate,  subcylindrical,  composed  of  several  chambers,  pro- 
loculum lai^er  than  the  succeeding  diambers,  all  chambers  close  set, 
the  breadth  being  much  greater  than  the  length,  sutures  deeply  con- 
stricted, wall  finely  marked  by  longitudinal  striations;  aperture  with- 
out a  neck. 

Length  up  to  3  mm. 

Type-specim^.—iCAt.  No.  9117,  U.S.N.M.)  from  Albatross,  D5236, 
in  494  fathoms,  Pacific  Ocean,  east  coast  of  Mindanao. 
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NOOOOIAMA  LABnOOtfTATA.  new 

Test  elongate,  arcuate,  composed  of  but  few  chambeiB,  eaily  ones 
more  or  leas  Tounded,  doeely  set,  omameDted  with  longitudinal  costae, 
later  chamberB  pyriform,  with  the  last  formed  chamber  often  remote. 
waU  smooth;  apertural  end  tapering  into  an  apertmtd  neck. 

Length  up  to  2  mm. 

7Vpe-«p0oimm«.— (Cat  No.  9118,  U.S.N.M.)  from  AlbairoM,  D5178, 
in  73  fathoms,  near  Romblon,  Philippines. 

NODOSABU  SnaOSTSIOLATA,  mw  ipnln, 

Test  much  elongate,  very  slightly  tapering  toward  the  initial  aid, 
which  is  broadly  rounded,  chambers  numerous,  short,  elliptical  in  side 
view,  sutures  but  slightly  depressed,  surface  ornamented  throu^iout 
Mrith  numerous  (40  to  60)  fine  longitudinal  costae,  spirally  arranged; 
apical  end  without  a  neck,  broadly  rounded. 

Length  up  to  10  mm. 

Type-specimen.— Cat.  No.  9119,  U.S.N Jkt.)  from  Albaiross,  D5236, 
in  494  fathoms,  Pacific  Ocean,  east  of  Mindanao. 

UNQOUNA  GKANDIB.  Mw  ipedes. 

Test  large,  compressed,  early  portion,  and  in  some  specimens  all 
but  the  final  chamber  distinctly  keeled,  chambers  about  eight  in  num- 
ber, broad  and  short,  somewhat  inflated,  sutures  depressed,  not 
noticed  on  the  keel,  waU  smooth  and  shining,  yellowish-brown  or  red- 
dish-brown in  color;  aperture  a  very  elongate  sUt  extending  half  the 
width  of  the  test. 

Length  up  to  6  mm.,  width  3  nmi. 

Type^pecifnen.—{CBt.  No.  9120,  U.S.N.M.)  from  Albaiross,  D5268, 
in  170  fathoms,  Batangas  Bay,  Philippines. 

CammLABU  CULTKATA  (HiHinl).  nv.  DBOOBATA.  Mw  THtaUr. 

Variety  di£fering  from  the  typical  in  the  addition  of  a  distinct  type 
of  ornamentation,  consisting  of  a  large  umbilical  knob  above  the 
umbilical  region  and  the  sutures  with  costae  which  are  gradually 
larger  toward  the  periphery. 

Type-Specimen.— Ce^t.  No.  9121,  U5Jf.M.)  from  Albatross,  D5113, 
in  159  fathoms,  China  Sea  off  southern  Luzon. 

CRISTBLLABU  BOTOLATA  q— ci),  m.  CMBONATA,  aew  varieCy. 

Variety  with  the  umbonal  region  greatly  produced  by  a  large  mass 
of  clear  diell  substance  standing  out  clearly  above  the  rest  of  the  test. 

Type^pecim^.— (Cat.  No.  9122,  U.S.N.M.)  from  Albatross,  D6217, 
in  105  fathoms,  between  Burias  and  Luzon,  PhiUppines. 
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CSISTBLLABU  ORBICULARIS  (d'OrMgiqr),  rv.  SUBCARINATA,  sew  Tarielj. 

Variety  differing  from  the  typical  by  having  instead  of  a  thin, 
broad  keel  a  very  narrow  one,  which  is  thickened  with  a  rounded 
periphery,  otherwise  like  the  typical. 

Type^pecimm.—iCekt.  No.  9123,  U.S.N.M.)  from  Albatross  D5654, 
in  805  fathoms.  Gulf  of  Boni. 

CRISTELLARIA  ORBICULARIS  (d'OrMgiir).  ▼»•  SUBUBfBONATA,  mw  wwaMj, 

Variety  differing  from  the  typical  in  its  development  of  ornamental 
characters,  having  a  cluster  of  closely  set  raised  knobs  over  the  um- 
bilical region,  giving  a  decidedly  umbonate  appearance  in  face  view, 
remainder  of  the  test  smooth. 

TSfpe^ecimen.— {Cat.  No.  9124,  U.S.N.M.)  from  Albatross  D5259, 
in  312  fathoms,  off  northwestern  Panay,  Philippines. 

CmSTELLARU  ORBICULARIS  (d'Orblgiir)*  ▼».  PAPILLATA,  mw  wwaMj. 

Variety  with  the  keel  reduced  in  width,  and  the  earlier  portion 
with  an  ornamentation  consisting  of  fine  papilla  rather  evenly  scat- 
tered over  the  surface,  in  later  growth  gradually  becoming  peripheral 
and  in  the  last-formed  chambers  gradually  becoming  obsolete. 

Type^specimen. — (Cat.  No.  9125,  U.S.N.M.)  from  Albatross  D5152, 
in  34  fathoms,  Tawi  Tawi  group,  Sulu  Archipelago. 

CRISTELLARU  CALCARATA,  sew  i 


Test  biconvex,  but  much  compressed,  closely  coiled,  about  7  or  8 
chambers  in  the  last  formed  coil,  sutures  curved  and  marked  by 
raised  ridges  running  to  the  umbonal  region,  where  they  unite  in  a 
central  boss  of  clear  shell  material,  which  is  typically  excavated  in 
the  center,  forming  a  ring  of  material,  periphery  with  a  narrow  keel 
from  which  are  rowel-like  spines,  the  two  sides  often  imequal  in  their 
angles,  apertural  face  flattened  or  even  concave,  aperture  radiate. 

Diameter,  about  2  mm. 

Type-specimen.— iCsLt.  No.  9126,  U.S.N.M.)  from  Albatross  06370, 
in  159  fathoms,  off  Marinduque  Island,  Philippines. 

CRISTELLARIA  SUBMAMILLIGIERA»  new  ipedM. 

CrtsUllaria  mamUligera  H.  B.  Bradt,  Rep.  Voy.  Challenger^  Zoology,  vol. 
9,  1884,  p.  663,  pi.  70,  figs.  17,  18  (not  C.  mamilligera  Karrer).— Oubhhan, 
BuU.  71,  U.  S.  Nat.  Mus.,  pt.  3,  1913,  p.  74,  pi.  34,  fig.  6a  (not  66  which  should 
read  66). 

Test  biconvex,  close  coiled,  periphery  with  a  thin  keel,  sutures 
curved,  limbate  externally,  ornamented  by  a  raised  ridge  which  ends 
near  the  umbilical  region  in  a  protuberant  knob,  often  a  distinct 
raised  boss  over  the  center  of  the  imibilical  region,  keel  entire  and  not 
denticulate  in  well-preserved  specimens;  wall  between  the  nosed 
ridges  smooth;  aperture  radiate. 

86399'*— Proc.N.M.vol.61— 16 42 
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Diameter,  up  to  3  mm.;  usually  leas. 

Type-^peeimen^—aCtLL  No-  9127,  U.S.N3i.)  from  AlbairossDSSSS, 
in  226  fathoms,  between  Bunas  and  Luzon,  Philippines. 

CJUSIHI.iSl^  UPANBA.  mem  ipedefc 

Test  bicouTex,  with  a  very  wide,  prominent,  very  thin  ked,  cham- 
bers with  a  large  alar  projection  on  the  umbiUcal  end  extending  be- 
yond the  umbilicus  and  onto  the  previous  whorl;  sutures  with  raised 
ribs  ending  in  a  knob  near  the  umbihcus,  remainder  of  the  surface 
smooth;  aperture  radiate,  apertural  face  concaye. 

Diameter,  up  to  3  mm. 

Type-specimen.— (Chi.  No.  9128,  U.S.N.M)  from  ^IZbolroM  station 
D5467,  in  480  fathoms,  east  coast  of  Luzon. 


Variety  differing  from  the  typical  mainly  in  the  lack  of  ornamenta- 
tion characteristic  of  the  type,  and,  if  at  aU  ornamented,  consisting  of 
indistinct  costa  in  the  axis  of  growth;  alar  projections  more  dis- 
tinct than  in  the  type,  due  to  the  lack  of  ornamentation  hiding  the 
sutures,  usuaUy  more  compressed  than  in  the  typical. 

Type-specimen.— (Chi.  No.  9129,  U.S.N.M.)  from  Albatross  D5220, 
in  50  fathoms,  between  Marinduque  and  Luzon,  Fhihppinee. 

CUnVXABU  OOSTATA  (VIciial  Mi  MtMU  rmr.  MVLTIOOSTA.  mw  Tarielj. 

Variety  very  much  compressed,  camplanate,  with  the  costae  along 
the  limbate  sutures  obsolete ;  the  sutures  lightly  depressed ;  the  orna- 
mentation of  each  chamber  consisting  of  a  large  nimiber  of  fine  raised 
costs  spreading  fan-like  from  the  aperture  as  a  center  backward, 
and  covering  the  entire  surface  of  the  chamber;  aperture  radiate, 
protruded. 

Diameter,  up  to  4  mm. 

Type^ecimen.-aCikt.  No.  9130,  U.S.N  Jkt.)  from  Albatross  D5538, 
in  256  fathoms,  between  Negros  and  Siquijor,  Fhihppines. 

CBISTBXABU  COSTATA  (Fldilfll  tmi  M«B),  rv.  SUBDBOOBATA,  mw  wtolj. 

Variety  with  the  costs  of  the  sutures  the  predominant  factor  in 
the  ornamentation,  the  areas  between  with  fine  costs  or  stris,  an- 
astomosing; the  costae  of  the  sutures  large  and  well  marked,  sharply 
raised  above  the  surface  of  the  test;  the  umbihcal  r^on  covered 
with  a  thick  cluster  of  irregular  bosses;  periphery  with  traces  of  a 
keel  between  the  sutures. 

Diameter,  up  to  4  mm. 

Type^pecimen.—iCsit.  No.  9131,  U.S.N Jkt.)  irom  Albatross  T>5454, 
in  153  fathoms,  east  coast  of  Luzon. 
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CRISTELLABU  COSTATA  (FIchtol  and  MoO),  tw.  SUBLAEYIS,  b6w  Tarielj. 

Variety  dififering  from  the  typical  in  having  the  ornamentation  of 
the  test  so  developed  that  the  limbate  sutures  and  their  resulting 
costae  are  developed  at  the  complete  expense  of  the  other  costae  of 
the  chambers  or  nearly  so.  The  costae  of  the  sutures  being  very  high 
and  ending  on  the  inner  border  of  each  in  a  large  raised  knob;  peri- 
pheral margin  of  the  test  keeled,  somewhat  interrupted  at  the  sutures; 
wall  of  the  chambers  smooth  or  marked  with  obsolescent  striae  in 
some  cases. 

Diameter  3-4  mm. 

Type-specimen.— (Cat.  No.  9132,  U.S.N.M.),  from  Albatross  D6374, 
in  190  fathoms,  oflf  Marinduque  Island,  Phihppines. 

CSISTBLLARIA  BBADTI,  new  ■pedej. 

Crxstellaria  oostata   H.  B.  Brady  (in  part  ?),  Rep.    Voy.   Challenger, 
Zoology,  vol.  9,  1884,  p.  555,  pi.  71,  fig.  8. 

Test  ovate,  thick,  last  few  chambers  more  or  less  elongated;  sutures 
hidden  by  the  surface  ornamentation  which  consists  of  longitudinal 
roimded  costae,  more  or  less  broken  especially  toward  the  umbilical 
area  and  becoming  less  distinct  or  entirely  disappearing  on  the  last 
formed  chambers;  peripheral  margin,  rounded;  aperture  radiate. 

Diameter  up  to  3  mm. 

Type^pecimen.—(CsLt.  No.  9133,  U.S.N.M.),  from -4Z6crfroM  D53 13, 
in  150  fathoms,  China  Sea  off  Hong  Kong. 

CBISTELLARU  CASSINOmBS,  new  ipidi^ 

Test  elongate,  much  compressed,  arcuate,  early  chambers  coiled, 
later  ones  imcoiling  and  forming  an  elongate  growth  several  times  the 
length  of  the  coiled  portion,  inner  margin  slightly  keeled,  peripheral 
margin  bluntly  rounded,  sutures  with  a  raised  portion  along  the  cen- 
tral portion  of  the  peripheral  half  of  the  test ;  surface  otherwise  smooth 
and  unomamented;  aperture  radiate. 

Length  up  to  6  mm. 

Type-specimen. — (Cat.  No.  9134,  U.S.N.M.),  from  Albatross  D5381, 
in  88  fathoms,  Raygay  Gulf,  Luzon. 

CRISTELLAIUA  DORSO-COSTATA,  new  species. 

Test  composed  of  numerous  chambers,  the  early  ones  close  coiled, 
the  later  ones  becoming  elongate  and  tending  toward  uncoiling,  test 
thick,  periphery  broadly  rounded,  sutures  Uttle  depressed,  wall  smooth 
except  toward  the  peripheral  border  where  there  are  several  roimded 
costae  running  lengthwise  of  the  test,  becoming  obsolete  toward  the 
later  growth;  aperture  radiate. 

Length  up  to  3.5  mm. 

Type^pecimen.—dCski.  No.  9135,  U.S.N.M.),  from  Albatross  D5268, 
in  170  fathoms,  off  Batangas  Bay,  Phihppines. 
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CBI8TBXABU  TUMIDO-CCMrr ATA,  mw  ■pedej. 

Test  very  broadly  convex,  close  coiled,  chamben  comparadTely 
few  in  the  wfaorl,  sutures  marked  by  a  series  of  very  strong  raised  ribs 
uniting  at  tbe  umbilicus,  remaining  surface  between  the  sutures 
marked  by  a  series  of  short  weU-rounded,  parallel  costae  running 
obliquely  to  the  axis  of  growth;  peripheral  portion  of  the  test  ako 
marked  by  a  series  of  costae  parallel  to  the  periphery,  or  nearly  so; 
apertural  face  flattened  or  concave  with  a  broad  rim  about  the  margin; 
aperture  radiate,  at  the  porii^ieral  an^e  of  the  chamber. 

Diameter  up  to  3  mm. 

Type^^pecimen.— (Cat.  No,  9186,  U.S.N.M.),  from  Albatross  D5570, 
in  330  fathoms,  north  of  Tawi  Tawi,  Philippines. 

CBBTBJJaUA  TU1IIDO.C06TATA,  mmw  ipnln,  vw.  LABTBINTHICA,  mmw  vwMy. 

Variety  differing  from  the  tjr^cal  in  its  shape,  which  is  more  tumid, 
the  periphery  more  broadly  rounded  than  in  ike  typical  and  the  orna- 
mentation which  consists  of  a  peripheral  series  of  costae  as  in  the 
typical,  but  the  costae  above  the  sutures  obsolescent  and  the  inter- 
mediary costae  becoming  the  prominent  sculpture  and  becoming 
shorter,  irregular,  making  a  labyrinth-like  net  work  of  raised  ridges. 

Type-Specimen.— aCiLi.  No.  9137,  U.S.N.M.),  from  AOxUross  D5567, 
in  268  fathoms,  north  of  Tawi  Tawi,  Philippines. 

CBI8TBXABU  PAUOOOSTATA,  mw  ipedea. 

Test  much  compressed,  composed  of  few  chambers,  peripheral 
border  with  a  prominent  keel;  the  earlier  portion  of  the  test  with 
two  sharp  raised  costae  toward  the  periphery  and  parallel  to  it, 
becoming  obsolete  on  the  later  developed  chambers;  remainder  of 
surface  smooth;  sutures  slightly  depressed;  aperture  radiate,  some- 
what protruded. 

Length  up  to  2  mm. 

Typespedmen.— (Chi.  No.  9138,  U.S.N.M.),  from  Albatross  D5586, 
in  347  fathoms,  off  Sibuko  Bay,  Borneo. 

CBBTBJJaUA  HKLiaWA,  Bew  ■pedej. 

Test  unequally  convex,  close  coiled,  chambers  numerous,  on  one 
side  coming  to  the  umbilicus  or  nearly  so,  on  the  other  coming  only  a 
little  farther  than  the  periphery  of  the  previous  whorl;  in  face  view 
subcarinate;  apertural  face  unequal;  sutures  ornamented  by  raised 
areas,  obsolescent  at  the  periphery  but  gradually  increasing  in  size 
toward  the  umbilical  end,  becoming  in  some  cases  a  distinct  boss 
toward  the  umbilicus.  Those  of  the  earlier  whoiis  fusing  into  a  par- 
tial ring  about  the  umbilicus;  main  surface  of  the  chambers  smooth 
and  unomamented;  aperture  radiate  and  projecting,  on  the  periph- 
eral margin  of  the  chamber. 
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Diameter  up  to  3  mm. 

Type-specimen.— (Ceki.  No,  9139,  U.S.N.M.),  from  AOhOtoss  D5272, 
in  118  fathoms,  Cbina  Sea  off  southern  Luzon. 


CSISTELLASU  HBUCINOmBS,  Mw  i 

Test  unequally  bioonvex,  especially  in  the  later  chambers;  earlier 
chambers  close  coiled,  biconvex,  nimierous;  later  chambers  becoming 
developed  more  strongly  on  one  side  of  the  axis  of  growth  and  ex- 
tending farther  toward  the  umbilicus,  giving  the  test  a  one-sided 
appearance,  aperture  in  the  last  formed  chamber  with  a  tubular 
neck;  wall  smooth  and  unomamented 

Diameter,  up  to  2.5  mm. 

Type^pecimen. — (Cat.  No.  9140,  U.S.N.M.)  from  Albatross  D5301, 
in  208  fathoms,  China  Sea,  vicinity  of  Hongkong. 

CUSTELLARU  FTAUCA  DcfrMW«»  tw.  ACUTO-CARINATA,  aew  TarMj. 

Test  similar  to  typical  C.  Ualica  in  its  general  characters,  but  the 
angles  greatly  extended  in  thin  carinsB  from  apex  to  aperture,  the 
lines  of  growth  being  apparent  even  in  the  carinsB. 

Length,  3  mm. 

Type-specimen.— {Cekt.  No.  9141  U.S.N.M.)  from -4»a^0M  D5623, 
off  Mindanao. 


VAOINUUNA  BBADTI,  m 

VaginuHna  hrukenthali  H.  B.  Brady,  Rep.  Voy.  Challenger^  Zoology,  vol. 
9, 1884,  p.  532,  pi.  66,  figs.  18, 19  (not  V,  hrukenthali  Neugeboren). 

Test  elongate,  tapering  toward  the  basal  end,  which  is  armed  with 
one  or  more  short  spines,  somewhat  compressed;  chambers  numerous, 
distinct,  early  ones  coiled,  later  ones  in  a  linear  series,  but  with  the 
sutures  oblique  throughout;  limbate  in  the  central  portion,  not  keeled, 
in  transverse  view,  ovate;  aperture  at  the  dorsal  side  of  the  chamber, 
radiate. 

Length,  up  to  4  mm. 

Type^pe€imen.—{ChX.  No.  9142,  U.S.N.M.)  from  Albatross  D5680, 
in  162  fathoms,  Darvel  Bay,  Borneo. 

VAGimJUNA  ACICULA,  mw  ipedM. 

Test  elongate,  slender,  tapering  from  a  point  at  the  initial  end  to 
the  largest  chamber  at  the  apertural  end,  initial  end  with  one  or 
more  short  spines,  chambers  very  niunerous,  rather  indistinct  in  the 
early  portion  with  oblique  sutures,  later  becoming  transverse  and 
slightly  depressed,  wall  smooth  and  polished;  aperture  radiate, 
terminal. 

Length,  up  to  5  mm. 

Type-specimen.-iCht.  No.  9143,  U.S.N.M.)  from  Albatross  D5613, 
in  752  fathoms;  Gutf  of  Tomini,  Celebes. 
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■PBOGBOBUIU  MnONS  (B.  B.  ■nirX  ▼«.  flnOATULA,  mw  thM^. 

DiflPering  from  the  typical  in  having  the  surface  ornamented  with 
numerous  longitudinal  striations,  rather  more  elongate,  and  the  cen- 
tral indented  portion  deeper  and  more  defined. 

Type-spedfnen.—iCmt  No.  9144,  U.S.N.M.)  from  Albatross  D5201, 
in  554  fathoms,  Sogod  Bay,  aouthffl-n  Leyte  Island. 

■PHOQBCnaNA  BAPHANUB  (PMtar  Mi  Jmm).  tw.  OOSTOLATA,  worn  v«talr. 

Variety  differing  from  the  tj^ical  in  its  much  more  qylindiical 
form,  its  few  very  definite  coetae  and  the  very  short,  wide  neck  witi^ 
out  a  lip. 

TyfeUfecimen.—ilCdki.  No.  9145,  U.S.N.M,)  from  Albatross  D5143 
in  19  fathoms,  vicinity  of  Jolo. 


GBIL08TOMBXA  QBANDIB.  Mw 

Test  broadly  elliptical  in  side  view,  in  end  view  circular;  two  cham- 
bers visible  from  the  exterior;  wall  thick  and  opaque,  smooth;  aper- 
ture in  end  view  semicircular  with  a  flange-like  truncated  lip. 

Lfcngth,  up  to  4  mm.  and  more. 

Tyfe-sTpedmen.—iCvX.  No.  9146,  U.S.N.M.)  from  Albatross  D5449, 
in  300  fathoms,  east  coast  of  Luzon,  between  San  Bernardino  Strait 
and  San  Miguel  Bay. 

QLOMGBUMA  AMmLAnaAUB  (H.  B.  Bradjr),  var.  OITQLOTA,  mm  vwlaty. 

Variety  differing  from  the  typical  in  being  much  more  cloeely 
coiled,  although  planospiral;  the  last  formed  coil  decidedly  overlap- 
ping the  previous  coils  in  side  view;  visible  aperture  instead  of  semi- 
circular in  the  typical,  in  the  much  broader  variety  less  delicately 
formed. 

Typ€^pecimen.—{Cb,i.  No.  9147,  U.S.N.M.)  from  jilbatross  D5236, 
in  494  fathoms.  Pacific  Ocean,  off  eastern  coast  of  Mindanao. 

ANOMAUNA  POLTlf OKPHA  CMla,  var.  OBBVICOBNIS*  new  THtaUr. 

Test  differing  from  the  typical  by  having  a  marginal  crown  of  short, 
stout,  more  or  less  branching,  or  bifid  snines  on  the  angular  maigin 
of  the  chamber. 

Type-specimen.— {Cskt.  No.  9148,  U.S.N.M.)  from  Albatross  D5236, 
in  494  fathoms.  Pacific  Ocean,  east  coast  of  Mindanao. 

ANOMAUNA  POLTMORPHA  Cosla,  ▼».  8IPHONIFERA,  aew  THtaUr. 

Test  differing  from  the  typical  by  having  short,  tubular  projections 
from  the  exterior,  rather  indefinitely  placed,  wall  otherwise  smooth. 

Type-specimen.— (fiAt.  No.  9149,  U.S.N.M.)  from  Albatross  D5236, 
in  494  fathoms.  Pacific  Ocean,  east  coast  of  Mindanao. 
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